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We're looking for the best 
ideas in the world. 


The Ryman Prize is an international award 
aimed at encouraging the best and brightest 
thinkers in the world to focus on ways to 
improve the health of older people. 


The world’s ageing population means that in 
some parts of the globe — including much of 
the Western world — the population aged 75+ 
is set to almost triple in the next 30 years. 


The burden of chronic diseases including 
Alzheimers and diabetes is set to grow at the 
same time. 


In order to stimulate fresh efforts to tackle 
the problems of old age, we're offering 

a $250,000 annual prize for the world’s 

best discovery, development, advance or 
achievement that enhances quality of life for 
older people. 


The Ryman Prize was first awarded in 2015 
to Gabi Hollows, co-founder of the Hollows 
Foundation, for her tireless work to restore 


sight for millions of older people in the 
developing world. 


World-leading researchers Professor Henry 
Brodaty and Professor Peter St George-Hyslop 
won the prize in 2016 and 2017 respectively for 
their pioneering work into Alzheimer’s Disease. 


The 2018 Ryman Prize went to inventor 
Professor Takanori Shibata for his 25 years of 
research into robotics and artificial intelligence. 


The 2019 prize winner was Dr Michael Fehlings, 
a Canadian neurosurgeon who has dedicated 

a long career to helping older people suffering 
from debilitating spinal problems. 


If you have a great idea or have achieved 
something remarkable like Gabi, Henry, Peter, 
Takanori or Michael we would love to hear 
from you. 


Entries for the 2020 Ryman Prize close at 50m 
on Friday, June 26, 2020 (New Zealand time). 
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Episode 12 out Friday 17 April 


Our new weekly podcast has become the must-listen science 
show, bringing you the most important, surprising or just plain 
weird events and discoveries of the week. If you missed the earlier 
episodes you can still listen in to hear about: 


Episode 11 

Covid World, coronavirus in New York, 
invasion of parakeets, bacteria and their 
amazing powers 


Episode 10 
Coronavirus questions answered, 


revolution in human evolution and 
mind-reading computers 


Episode 9 

Coronavirus lockdown — how to flatten 
the curve, reset the immune system and 
the world’s most hardcore mammal 


Episode 8 

Coronavirus special 2 - disaster preparation, 
environmental change and disease emergence; 
plus science round-up 


New episodes every Friday. 
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Stronger for a longer life 


There has never been a better time to start strength training 


“FOR the first time in history we can save 
the human race by lying in front ofthe 
TV and doing nothing. Let’s not screw this 
up.” The gag is just one of many similar 
memes doing the rounds on social 
media. If only things were so simple. 

For many, the idea of being cooped 
up at home for weeks or months on end 
without our usual means of exercise is 
daunting. Regular exercise brings many 
benefits, extending to both physical and 
mental well-being. But pounding the 
pavements could put us and others at 
risk. In many countries under lockdown, 
it is limited or even forbidden. There 
is aneat solution: strength training. 

As we report in our cover story (see 
page 34), we are only now discovering 
just how beneficial this kind of exercise 
can be to our health. The science and 
government advice tends to bea step 
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behind the fitness industry, which, 
over the past decade, has seen strength 
training burst out of the weights area 
of the gym into mainstream classes. 
The idea that pumping iron is solely 
for bodybuilders is now outdated. 
Even so, the benefits seem bigger 
than anyone could have imagined. As 
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we reveal, building up your muscles can 
significantly reduce your risk of type 2 
diabetes and cardiovascular disease, 
including stroke and heart attack. All 
told, a small amount of regular strength 
training can add years to your life. 
Everyone knows the benefits of 
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getting your steps and getting out into 
nature. But do we all also realise how 
crucial strength is? The new findings 
should be a wake-up call. 

Only a quarter of us get enough 
strength exercise and yet it can be done 
in the comfort of your own home with 
very little space or equipment — all you 
need is something for your muscles to 
resist against, which could be a heavy 
book, or just your own body weight. In 
response to the pandemic, a vast menu 
of strength-training classes has been 
made available online, often for free. 

Unlike exercising outside, these 
classes pose no threat to yourself 
or others from the spread of disease. 

A mixture of strength and aerobic 
exercise is optimal, but right now, 
lifting weights could be the best way 
to improve your own health. ff 
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Coronavirus 


Facing two deadly viruses 


As covid-19 begins to take hold, the Democratic Republic of the Congo 
has detected its first new Ebola cases in months, reports Peter Yeung 


FRESH cases of Ebola have been 
detected just days before the 
deadly epidemic in the eastern 
Democratic Republic of the Congo 
(DRC) was due to be declared over, 
and as cities lockdown in an effort 
to stop the spread of coronavirus. 
On 10 April, the country’s 
Ministry of Health confirmed 
the death ofa man in the city 
of Beni in North Kivu province. 
Two further cases then emerged 
at the same health centre, 
including an 11-month-old girl, 
whose death was announced 
on 12 April, anda7-year-old girl 
currently receiving treatment. 
The cases are a significant 
blow to the country, which had 
previously recorded its last Ebola 
case on 17 February and was on the 
verge of ending an outbreak that 
has killed more than 2200 people 
since 2018. 
Bringing the epidemic near its 


end has been a difficult effort. 
Inacountry that has experienced 
decades of civil war, identifying 
and isolating the contacts of 
those who contracted Ebola 

was extremely challenging. But 
amass monitoring scheme has 
conducted almost 160 million 
screenings for Ebola symptoms 
at checkpoints since August 2018. 
Two experimental vaccines have 
also helped turn the tide. 

As part of the country’s Ebola 
surveillance system, every day, 
health teams investigate alerts, 
which can either be reports of 
those with Ebola symptoms or 
deaths in areas that are considered 
high risk. According to the World 
Health Organization, 2600 alerts 
are currently being analysed 
across the DRC’s eastern provinces. 

Efforts are under way to find all 
contacts of the newly identified 
cases in order to offer them 


vaccination and to monitor their 
health. Ifno further cases emerge, 
the country will have to wait 

42 days until the Ebola epidemic 
can be declared over. 


A different kind of virus 


The setback underlines just how 
difficult it is to eradicate infectious 
viruses. Coronavirus arrived in the 
country last month. 

“This is now a triple emergency,” 
said Kate Moger at humanitarian 
organisation the International 
Rescue Committee in a statement. 
“Vulnerable populations facing 
ongoing humanitarian crises, 
the spread of COVID-19, and now 
again potentially a re-emerging 
Ebola crisis.” 

Like the covid-19 virus, Ebola 
can pass from animals to humans. 
But Ebola is different in that it 
requires direct contact with bodily 


Ateam disinfects a clinic 
in Beni, which is at the 
heart of the Ebola epidemic 


fluid to spread from person to 
person, while covid-19 appears to 
mainly do so through respiratory 
droplets via coughs and sneezes. 
Ebola has a 21-day incubation 
period and is only infectious once 
people show symptoms, which are 
often severe. But the coronavirus 
can be transmitted even when 
people are symptomless, meaning 
it spreads far more easily. 
However, the Ebola epidemic 
has, to some extent, prepared 
the eastern DRC for the arrival of 
the coronavirus. Gervais Folefack, 
the WHO’s incident manager 
for covid-19 in the DRC, says 
healthcare workers are being 
trained in rapid diagnosis, airports 
have isolation chambers and 
treatment centres have been 
built to provide easy access for 
rural communities. The country 
has many checkpoints with 
mandatory temperature checks 
and chlorinated hand washes. 
While this is a “big advantage”, 
the coronavirus presents novel 
problems, says Folefack. “Now 
we need ventilators when that 
wasn’t the case for Ebola,” he says. 
“And because coronavirus spreads 
more easily, the challenge is to not 
overwhelm our limited capacity.” 
So far, 241 cases of covid-19 have 
been confirmed in the country. 
Although only two were in Beni, 
the city began a two-week 
lockdown on 6 April in which no 
one can enter or exit. However, 
within Beni, business continues 
as usual, despite many residents 
being unable to afford face masks. 
On the city’s streets, there is 
an acute awareness of the fragile 
state of the country’s healthcare 
system and its heavy reliance 
on international support. This 
support has helped to fight 
Ebola, but hasn’t yet been as 
forthcoming for the coronavirus. 
“We need the funding,” says 
Justin Mupanda, a motorbike 
taxi driver. “Ifit’s caused this 
much chaos and death around the 
world already, then us Congolese 
could be crushed like flies.” 
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News Coronavirus 


Interview 


How Hubet fought the virus 


Doctors on the frontline in the Chinese province where the coronavirus 
outbreak started tell Donna Lu about their experiences treating covid-19 


WUHAN - the city where the 
coronavirus pandemic began —has 
partially lifted its lockdown, with 
the epidemic that spread through 
the city and out across the 
surrounding province of Hubei 
under control for the time being. 
In early April, New Scientist spoke 
to three doctors about life at the 
peak of the province's crisis. 


What were your roles in 

the coronavirus outbreak? 

Xiang Lu: I led a medical aid team 
of more than 300 people from 
Jiangsu province to Huangshi 

[a city in Hubei province]. Our 
doctors were assigned to eight 
designated hospitals with 
coronavirus patients. 

Zhiyong Peng: I manage 

the intensive care unit (ICU) at 
Zhongnan Hospital in Wuhan, 
with 30 doctors. 

Yi Han: I first worked in the ICU at 
Wuhan First Hospital, and nowI’m 
in Jinyintan Hospital. I’m currently 
looking after 13 critically ill 
patients, including four who are 
intubated, and one patient who 
is on extracorporeal membrane 
oxygenation (ECMO). 


When did you first arrive in 
Hubei province? 
XL: Our team arrived in Huangshi 


on 11 February. The timeline in 
Huangshi was slightly behind 


that of Wuhan. The first patient 


admitted to the hospital [in 
Huangshi] was on 20 January. 


By the time we arrived, cases had 
spiked to around 700 patients in 
hospital and there were dozens of 
new patients being admitted every 
day. In total across Huangshi we 


had 100 critically ill patients. 
YH: I arrived in Wuhan on 


13 February. When we first came 


YiHan Xiang Lu Zhiyong Peng 

is adoctor from is vice-president is director of the 
Jiangsu province who of Nanjing Medical intensive care 
was seconded to University, and led unit at Znongnan 
Wuhan First Hospital a medical aid team Hospital in Wuhan 


and then Jinyintan 
Hospital, Wuhan 
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from Jiangsu province 
to Huangshi city 


here, there were quite a lot of 
patients. At that time, we took over 
award with about 70 to 80 patients. 


What was it like at the peak of 

the outbreak? 

XL: At the peak, [Hubei province] 
had about 20,000 medical 
personnel from across China 
who came to help, working in 
more than 50 hospitals. 

ZP: At the busiest, [the Zhongnan 
Hospital] had three ICU units 
looking after 44 critically ill 
covid-19 patients. Our ICU is one 
of the biggest in Wuhan. From 
our experience, the average [ICU] 
mortality rate was around 25 to 
30 per cent. 

YH: At the busiest time, I was in 
the Wuhan First Hospital, working 
in the ECMO machine group. 

We worked for 6-hour shifts. 

The protective suit you wear is 
completely airtight, and the 
goggles and protective mask 
make your whole body tired. 
After 6 hours, you feel like 
collapsing. Every time you come 
out, the overwhelming feeling is: 


~~» 
eo ed 


An intensive care unit 
at Zhongnan Hospital 
in Wuhan, China 


“Thave to drink a mouthful of 
water, otherwise I might die of 
dehydration.” Ihad no concept 
of time at all, just working and 
trying to rest as muchas possible 
during the short downtime. 


Were there any shortages? 

YH: At the busiest time, there 
weren't enough supplies. There 
were bed shortages, too. We didn’t 
have enough equipment until 
the middle of February. From 

a national level, we were then 
supplied with a lot of high-end 
machines, including ventilators 
and ECMO machines. Now there’s 
not really any equipment issues. 
But even now, we are trying not 
to be wasteful. 

XL: At the most stressful time, 

we didn’t have enough beds or 
ventilators. There wasn’t even 
enough oxygen. The Huangshi 
infectious diseases hospital 

used to be for patients with 


XINHUA/XIONG QI/PA IMAGES 


mild disease, but suddenly it was 
treating so many severe and 
critically ill cases. We needed to 
use five to eight ventilators in 

a ward at once, but the oxygen 


“| had no concept of time at 
all, just working and trying 
to rest as much as possible 
during the short breaks” 


pressure wasn’t high enough. 
We then started transferring 
severely ill patients to the 
Huangshi Central Hospital, 
which had a better-equipped ICU. 


How are things now? 


YH: The overall situation is better. 


There are still a small number of 
[covid-19] patients in Jinyintan 
Hospital receiving treatment. 
From the perspective of medical 
staff, even if there’s a rise in cases 
again, we are now experienced 

in dealing with this problem. 

ZP: We have almost no new cases 
in our hospital now. All the covid- 
19 patients will be transferred toa 
new hospital, Huoshenshan, in 


about a week’s time. There are 
about 200 or 300 patients in total 
still in hospital in Wuhan. 

XL: In total, Huangshi had 

1015 patients and 39 deaths. About 
2800 healthcare workers from 
Jiangsu province went to Hubei, 
and now most of them have 
returned and are quarantining. 
After our team [of 300] came back 
to quarantine, our tests have all 
come back negative and nobody 
has been infected. 


What has working away from 
home been like? 

ZP: We have to [stay] in a hotel 
and can’t go home, for more than 
two months already. We work for 
three weeks and then have one 
week off. The hospital authorities 
have invited psychologists to 
come to our department to talk 
with our personnel in ICU, and 
also provide support for living 
and eating. 

XL: Our team lived in three hotels. 
You had to use the shuttle bus to 
commute to work. We ate while 
quarantined too, in our rooms 


without congregating in a dining 
hall. Everyone was maintaining 
social distancing. 

YH: Our Jiangsu team is still 
here in Wuhan. We might be the 
last to leave. We might go home 
in mid-April, but we haven't been 
given the directive yet. I haven't 
seen my child for along time. 


What measures worked well 
while treating patients? 

ZP: All medical staff received 
regular testing, every three to 
four weeks. There was additional 
testing ifyou had symptoms or 
if one of your colleagues was 
infected. It was very important 
to protect all our medical staff. 
XL: In terms of managing patients 
with covid-19, I personally think 
that preventing mild cases 
worsening to severe or even 
critical illness is important, 

by intervening early. 

The approach we take is the 
same as for other inflammatory 
responses. Ifa patient’s level 
of [the signalling molecule] 
interleukin-6 is high, we use 


During China's coronavirus outbreak, Wuhan has been the most severely affected city, but the virus 
also spread across Hubei province, with thousands of cases in several of the province's other cities 
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covid-19 cases 


SOURCE: DXY.cn, from Chinese national 

and provincial health authorities 

Last updated 9 April, 3:33am BST (10:33am Beijing time) 
ncov.dxy.cn/ncovhS/view/pneumonia 


province 


Shiyan 
672 
1a 
Xiangyang 
1175 


HUBEI PROVINCE 
cool 
Jingmen 
928 


oe 
Yichang 
931 
7 Jingzhou 
Enshi 1580 
252 


Qianjiang 


198 


Suizhou 
1307 Huanggang 
2907 
aR on 
- 518 1394 
Tianmen Wuhan + 
» 496 50,008 . 
Huangshi 
1015 
— 
Xianning 
836 
Xiantao 
215 100 km 


monoclonal antibodies to 
suppress the generation ofa 
cytokine storm [a severe and acute 
inflammatory response]. But 

this needs to be done early. Ifthe 
patient’s situation is already very 
serious, then often it’s too late 
and nothing you do will work. 
YH: I think China’s most 

effective approach to fighting 

this epidemic is that it has the 
space to quarantine these patients. 
The vast majority of patients with 
mild cases can effectively recover 


“All our medical staff 
received regular testing. 
It was very important 
to protect them” 


without transmitting the virus to 
others, so long as you give them 
the space to quarantine, with 
medical support and treatment 
as needed. 


Do you have any advice for 

other countries? 

YH: One point — the most basic 
and, I think, the most difficult -— 
is that you must provide ample 
space and facilities for people 

to quarantine. Having adequate 
facilities to screen patients is also 
important, including temperature 
testing and nucleic acid and 
antibody testing kits. 

Personal protective equipment 
is also important. My patients who 
are being treated are asked to wear 
masks when they can — even if they 
are on supplementary oxygen. 

Worry is warranted but it’s not 
necessary to panic. We should pay 
attention to social distancing and 
self-isolation. Protective materials 
such as masks should be worn if 
you are feeling unwell, even if you 
just have acold. 8 


The interviews were conducted 
separately and have been edited 


forlength and clarity. 
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News Coronavirus 


Analysis Containment 


Australia keeps a lid 
on covid-19 - for now 


Alice Klein 


EARLY signs suggest that Australia 
is beating the coronavirus, with 
the rate of new infections slowing 
for more than two weeks. But will 
the trend continue? 

The number of new, confirmed 
covid-19 cases per day has been 
dropping in the country, from 
460 cases on 28 March to 44.0n 
13 April. As of 14 April, there had 
been just more than 6300 
confirmed cases, with 61 people 
dying from the virus so far and 
another 35 on ventilators. 

The country’s chief medical 
officer, Brendan Murphy, said 
ina press conference on 7 April 
that the situation is better 
than the best-case scenario 
predicted by government 
modelling in January. However, 
he said, it “could all come undone” 
if Australians flout rules put 
in place to contain the virus. 

Australia’s pandemic response 
has centred on shutting borders, 
limiting public gatherings and 
conducting large-scale testing 
and contact tracing. Travelling 
overseas is banned, foreigners 
aren't allowed to enter the country 
and Australians who return 
from other countries are kept in 
mandatory quarantine at specially 
designated hotels for two weeks. 


REUTERS/LOREN ELLIOTT 


Bondi Beach in Sydney 
is closed because 
of the coronavirus 


Social gatherings of more than 
two people are also forbidden and 
leaving the house is permitted only 
for essential reasons like buying 
food and exercising. 

Australia has tested more than 
360,000 people for covid-19. 
When someone tests positive, 
their close contacts are tracked 
down and ordered to self-isolate 
for two weeks. 

The main reason for Australia’s 
success is probably its strict travel 
restrictions, says Adam Kamradt- 


Scott at the University of Sydney. 
About 70 per cent of Australians 
who have tested positive for 
covid-19 picked it up while they 
were overseas, he says, and being 
an island nation has made it easier 
to rapidly shut borders. 

Social distancing, testing and 
contact tracing have added to 
the success, says Kamradt-Scott. 
Cultural factors may also have 
limited the virus’s spread, like 
the fact that most Australians 
choose to live in separate dwellings 
rather than apartments. 

Unlike many other countries, 
Australia has kept schools open, but 
these don’t appear to have spread 


the virus so far, says Kathryn Snow 
at the University of Melbourne. 

Despite these successes, 
Australia has also committed 
some major blunders. For example, 
2700 passengers were allowed to 
disembark from the Ruby Princess 
cruise ship on 19 March, even 
though many were showing 
covid-19-like symptoms. More than 
600 cases have now been linked 
back to the ship. Some Australians 
have also ignored social distancing 
recommendations and crammed 
onto beaches and into parks. 

The government says it is 
looking at ways to ease restrictions, 
but won’t make any decisions 
until it sees how the coming 
weeks pan out. One option under 
consideration is lifting restrictions 
in individual states or territories 
on atrial basis before applying 
the changes nationally. 

Atthe moment, about 10 per cent 
of Australians who have caught 
the virus don’t know how they got 
it, which is a sign of community 
spread. Although this is a small 
proportion, it could easily spiral out 
of control if restrictions are lifted 
too early and people are allowed 
to mix freely, says Hassan Vally at 
La Trobe University in Melbourne. 
“We cannot relax yet.” 


Post-viral fatigue 


Concern coronavirus may trigger 
post-viral fatigue syndromes 


COULD the coronavirus sweeping 
around the world have a second 
illness following in its wake? 
We may expect to see an outbreak 
of post-viral fatigue syndromes 
in some people who have had 
covid-19, according to some 
researchers. 

Viral infections have previously 


been linked to problems with 
long-term fatigue symptoms. For 
example, chronic fatigue syndrome 
(CFS), which is also called myalgic 
encephalomyelitis (ME), sometimes 
occurs after viral infections. 

People who have CFS experience 
extreme fatigue and a range of 
other symptoms, such as pain and 
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sensitivity to light, but the 
condition is poorly understood. 

So is it possible that the 
coronavirus could trigger similar 
fatigue syndromes? There are hints 
from the related SARS virus that 
this may happen. After the SARS 
outbreak of 2002 to 2003, some 
people in Toronto, Canada, who 
were infected were recorded as 
experiencing fatigue, muscle 
weakness and sleep problems 
up to three years later. 

During Toronto's SARS outbreak, 


273 people were diagnosed with 
the infection, of whom 44 died. 
After the outbreak had ended, 
Harvey Moldofsky, at the time a 
psychiatrist and sleep specialist 
at the University of Toronto, 

was asked to study 22 of those 
who had been infected and now 
had ongoing health problems that 


“| think the coronavirus 


will lead to many, many 
cases of post-infective 
fatigue syndrome” 


Analysis Protective clothing 


Is wearing a face mask a good idea? Official advice on masks for 
the general public is mixed, and there are concerns about taking vital 
supplies away from healthcare workers, reports Jessica Hamzelou 


AS CASES of covid-19 continue to 
rise in many places, some people are 
choosing to wear a face mask when 
out in public — but do they work? 
Guidance on face masks varies 
among international health bodies 
and governments. The World Health 


“There is some evidence 
of protection, but we still 
don’t know if face masks 
in the community work” 


Organization (WHO) currently only 
recommends face masks for people 
who are coughing or sneezing and 
for those who are caring for people 
who may have covid-19. 

In some places like Lombardy, 
the worst hit region of Italy, face 
masks are mandatory. The UK 
government doesn’t advocate their 
widespread use, while on 3 April, the 
US Centers for Disease Control and 
Prevention recommended people 
wear “cloth face coverings” when 
they go out. The body even gives 
advice on how to make one. 

Part of the reason for 
recommending home-made 
masks is to reserve the limited 
supplies of medical face masks for 
healthcare workers, some of whom 
have, in some places, had to resort 
to making masks from bin bags, 


snorkels and office supplies. 

Others have also been using 
cloth face coverings, but these 
aren't up to the job, says Raina 
Macintyre at the University of New 
South Wales in Sydney. In 2015, 
Macintyre and her colleagues ran 
a Clinical trial pitting cloth masks 
against medical ones. The team 
provided 1607 healthcare workers 
at 14 hospitals in Hanoi, Vietnam, 
with either disposable medical 
masks or reusable cloth ones, 
which could be washed at home at 
the end of the day. Those with cloth 
masks were significantly more likely 
to catch a virus, the team found 
(BM) Open, doi.org/gb5b9b). 

But what about the rest of us? 
Paul Hunter at the University of East 
Anglia, UK, and his colleagues have 
looked at 31 published studies on 
the efficacy of face masks (medRxiv, 
doi.org/drj6). Overall, the evidence 
suggests face coverings may offer 
a small benefit. They do seem to 
prevent sick people from spreading 
the virus, but the evidence is weak 
and inconsistent, says Hunter. 

“Our view is that there was some 
evidence of a degree of protection, 


People wearing face 
masks at a railway 
station in Hong Kong 


but it wasn’t great,” he says. “So we 
still don’t effectively know if face 
masks in the community work.” 
Hunter thinks there is enough 
evidence to support mask-wearing 
for some front-line staff, such as 
those working in public transport or 
supermarkets, as well as vulnerable 
people who temporarily enter 
high-risk environments like hospitals, 
provided their use doesn't deprive 
healthcare workers of equipment. 
Macintyre agrees, and says 
that shortages mean home-made 
masks are worth using outside of 
healthcare settings. If you are going 
to make your own mask, there are 
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some important points to remember, 
she says. An effective face mask fits 
well around the nose, mouth and 
chin, providing a seal that doesn’t let 
air in. It must also filter out particles 
that could contain the virus. 

Vacuum cleaner bags seem to be 
particularly good at this, according 
toa 2013 study that compared 
various household materials based 
on their ability to filter bacterial and 
viral aerosols. Tea towels were 
reasonably effective, but linen 
and silk performed poorly (Disaster 
Medicine and Public Health 
Preparedness, doi.org/fSbsxw). 

If you do wear a mask, it is 
important to use it properly. It is easy 
to contaminate your own mask by 
touching or reusing it, for example. 
And don’t let wearing a face mask 
give you a false sense of security: 
you can still become infected while 
wearing one, and washing your 
hands frequently is vital whether 
yOu wear a mask or not. 

Even if everyone followed 
this advice, it isn't clear whether 
widespread use of face masks 
would have a significant impact 
on the spread of the virus. The WHO 
says it is still trying to understand 
whether they work. “There's just not 
a lot of evidence for cloth masks in 
the community,’ says Macintyre. 


stopped them going back to work. 
Moldofsky’s team published 
its work in 2011. The researchers 
found that the participants 
generally had disturbed sleep, 
daytime fatigue, pain and 
weakness in muscles all over 
their body, and depression. “These 
symptoms were very reminiscent 
of CFS/ME,” says Moldofsky. 
His team only studied around 
8 per cent of those diagnosed with 
SARS in Toronto, so we don't know 
what proportion of people who had 


SARS experienced these symptoms 
afterwards. Nor is it known how 
long such symptoms lasted. 

While the current covid-19 
pandemic is caused by a different 
virus, it is a member of the same 
coronavirus family, so it might 
also cause a post-viral fatigue 
syndrome, says Moldofsky. 
“That's what I’m worried about.” 

Other viruses are known to 
trigger CFS after infection, such as 
the Epstein-Barr virus, says Simon 
Wessely, former president of the 


Royal College of Psychiatrists. “We 
don’t know about corona, but | think 
it will lead to many, many cases of 
post-infective fatigue syndrome.” 

"There is a long history of 
infections as a trigger but other 
factors contributing to longer term 
disability,” adds Wessely. “If the 
virus is found to enter the brain, 
this might increase the risk.” 

“It's quite likely that some people 
will be developing a post-viral 
fatigue syndrome, which may then 
lead into an ME/CFS-like illness,” 


says Charles Shepherd, a medical 
adviser to the ME Association, 

a UK patient charity. “What 
happens to people after the acute 
infection is clearly something that 
needs to be researched.” 

It may be a long time before we 
know more, as people need to have 
symptoms for at least six months 
before being diagnosed with CFS or 
ME, says Mark Guthridge at Deakin 
University in Melbourne, Australia, 
who has ME himself. # 

Clare Wilson 
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News Coronavirus 


Interview: Robin Dunbar 


Relationships under lockdown 


Social distancing may limit how much we see loved ones, but that doesn’t 
mean our relationships will be damaged, finds Tiffany O'Callaghan 


ROBIN DUNBAR has spent decades 
studying relationships, social 
bonding and the importance of 
touch and grooming in forging 
and sustaining our ties to others. 
As much of the world remains 
in lockdown, unable to meet loved 
ones and friends in person, New 
Scientist caught up with him to ask 


what implications this might have. 


Tiffany O'Callaghan: How 
important are touch and contact 
in person in our relationships? 
Robin Dunbar: For all mammals, 
including us, grooming 
triggers the endorphin system 
[which relieves stress and pain]. 
Brain-imaging studies looking 
at people being stroked show 
that their endorphin receptors 
go absolutely crazy. 

With our closer friends and 
family, you actually do a lot of 
casual stroking and touching 
and hugging that we don’t think 
about, it’s all going on below the 
event horizon of consciousness. 

Not only does this make you 
feel happy, because it releases 
endorphins, which raise your pain 
thresholds and make you feel 
relaxed and much more trusting, 
but it also seems to kick on the 
immune system, making you 
more resistant to diseases. 


Are you worried about people going 
without this kind of touch, due to 
the pandemic or other issues? 

For most people, in the short 
term, I would say no. Everything 
hinges on how long this lasts. 
Clearly, the expectation is that 
it’s only going to be a few months 
and then we’re going to be back 
to normal. You can also trigger 
this same endorphin system by 
going for a jog, for instance. 


People in countries around the 
world are experiencing levels of 


social isolation they aren't used to 
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Profile 

Robin Dunbar studies the evolution 
of primate social behaviour 

at the University of Oxford, UK 


Are there social ways to trigger 

this response? 

To increase the size of our social 

groups, we’ve discovered ways 

of triggering the endorphin 

system that don’t involve touch. 

All of the singing from balconies 

and in streets. Singing is one of the 

social mechanisms we use. There’s 

laughter, singing, dancing, eating 

socially, drinking socially, all of 

those kinds of things are what 

we use to enlarge our social circle. 
Physical grooming is very 

intimate. This is what ultimately 

limits the size of primates’ social 


groups. They don’t have enough 
time in the day to groom more 
than a set number of individuals, 
and the quality of the relationship 
depends on the time invested in it. 
So going out to clap for 
healthcare workers and the like 
probably makes you feel better. 


So doing things with others 

amplifies feel-good effects? 

Yes. We first discovered this 

with rowing crews, ina study 

we did about 10 years ago. We 

showed that just by rowing on 

the machines in the gym there’s 

an uplift in pain threshold 

signalling and endorphin release. 
But then if you link the rowing 

machines into a virtual boat, so 


“We've discovered ways 
to trigger endorphins 
that don’t involve touch: 
singing, dancing, laughter” 


the rowers are rowing together 
and in synchrony, it ramps up 
the endorphin output by about 
100 per cent for no extra effort. 
We’ve shown this with dance 
too, and even tears. We did a study 
in which we had a group of people 
watch a very emotionally draining 
film. People who like weepy films 


get this rush of endorphins, 
and then also feel very bonded 
to the group of strangers who 
they watched it with. 

The sociality ramps up the 
effect. That’s why I think a lot of 
these social mechanisms we use 
for bonding on the larger scale are 
highly synchronised: laughter, 
singing, dancing, religious rituals. 


Can we get the benefits of shared 
activities - such as laughing or 
singing together — over video chat? 
We haven't looked at that directly, 
but we have looked at people’s 
sense of satisfaction or happiness 
as a result of communicating 
with friends via different media. 

Skype and face-to-face video are 
in a different league to everything 
else. Once you can see the person, 
it makes a big difference —the fact 
that you can see the smile 
breaking on their face before 
you ve finished the joke. 


Do you think there will be positive 
things that come out of this 
lockdown, in terms of how we 
connect with each other? 
We've already seen people getting 
onto Skype or Zoom [video chats] 
with their friends or extended 
family and saying, “This is crazy, 
why have we never done this 
before?” That may well continue. 
It completely neutralises the 
problem of distance. In social 
networks, there’s a very strong 
effect called the 30-minute rule 
that dictates how long you're 
willing to travel to go to see 
somebody. Video and other 
digital media reduces its impact. 
Many people are now 
y contacting friends and family 
2 at rates that far exceed what 
they’ve done normally. 
And I think when lockdown 
is removed, people will be 
making a big effort to go 
£ and visit friends and family. I 
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News 


Exoplanets 


Revealing the heart of Jupiter 


The largest rocky exoplanet ever seen might be the core of a former gas giant 


Leah Crane 


ASTRONOMERS have discovered 
what seems to be the core ofa 
once-mighty gas giant, devoid 
of the thick shroud of gas that 
used to surround it. This huge but 
decrepit world, the first we have 
seen ofits kind, could help us learn 
about how planets are formed. 
David Armstrong at the 
University of Warwick, UK, and 
his colleagues found this strange 
planet, called TOI-849b, using 
NASA's Transiting Exoplanet 
Survey Satellite. This watches 
stars for periodic dips in their 
light as planets pass in front of 
them. The team then confirmed it 
using several other observatories. 
Although TOI-849b is smaller 
than Neptune, it is 40 times as 
massive as Earth and has roughly 
the same density. That means it 
is probably a rocky world, nota 
gaseous one like Neptune - and 
the largest rocky world we have 
ever seen. Its surface could contain 
almost 150 copies of Earth’s 
surface (arxiv.org/abs/2003.10314). 
“We don’t see any other planets 
that are this size and this density,” 
says Armstrong. Usually, a rocky 
world this big would be expected 


Space junk 


Rockets armed with 
talcum powder could 
stop space junk 


CLOUD-EMITTING rockets could 
prevent satellites from colliding by 
altering their trajectories, avoiding 
potential disasters that would see 
Earth's orbits littered with junk. 
There are 2000 active satellites 
in orbit today, along with 3000 
dead satellites and many more 
pieces of dangerous smaller debris. 
Often satellites must dodge out 
of the way of this debris — or other 
satellites - but defunct satellites 
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to build up a thick atmosphere and 
become a gas giant like Jupiter. 
We don’t know why it didn’t. 

One idea is that it could have 
been starved of gas as it formed, so 
that it could build a core but not an 
atmosphere, but it isn’t clear what 
would cause that. Perhaps more 
likely is the idea that it formed like 
a regular gas giant but somehow 
lost its gas, either because it got 
too close to its star and the 


A huge, dense, rocky 
exoplanet challenges our 
ideas of planet formation 


can't adjust their movement. 

Darren McKnight at US 
technology firm Centauri and 
his colleagues think they have a 
solution: using suborbital sounding 
rockets — which are normally used 
to launch experiments briefly into 
space - to launch a cloud of particles 
in front of potentially dangerous 
debris and change its trajectory. 

“If you could avoid the collision, 
you can make space operations safe 
without the very expensive issue 
of removing an object from orbit,” 
says McKnight. “Instead, you 
would just nudge it out of the way 
if it got too close to another object.” 


atmosphere was ripped away or 
through a catastrophic collision 
with another giant planet. 

The location of the planet is also 
unexpected. It orbits its star once 
every 18.4 hours, an orbit so close 
that the planet’s temperature is 
about 1500°C. Usually, Neptune- 
sized planets so close to their stars 
either get ripped apart or partially 
vapourised by radiation, leading 
astronomers to nickname the 
area in which TOI-849b orbits 
as the “hot Neptunian desert”. 

“This planet is really bizarre 
compared with the planets in our 


The rocket would carry a small 
capsule capable of emitting a cloud 
of particles. This could be as simple 
as 100 grams of talcum powder, 
says McKnight. When the offending 
object collides with the cloud, it 
would lose enough momentum 
to change its trajectory and avoid 
a potentially disastrous collision 
(Acta Astronautica, doi.org/drgd). 

The timing would need to be 
exact because the capsule would 


“You can make space safe 


without the very expensive 
issue of removing 
an object from orbit” 


solar system, but also compared 
with the other 4000 planets 

we know of,” says Carole Haswell 
at the Open University, UK. 
“Because it’s unique, it has 
potential to challenge our ideas 
of how planet formation works 
because it doesn’t follow the 
evolutionary path of the vast 
majority of planets we know of.” 

If TOI-849b did form like a 
normal gas giant before some 
event tore away its atmosphere, 
it could also help us learn about 
planets closer to home. “It’s very, 
very hard to study the cores of 
planets,” says Armstrong. “Even 
in the solar system, we don’t 
know that much about Jupiter’s 
core, or Saturn or Neptune or 
Uranus, because there’s all that 
atmosphere in the way.” 

This planet may have a thin 
atmosphere that forms as heat 
from the star vaporises rocks and 
dust on the planet. If so, the next 
generation of telescopes may 
be able to use that atmosphere 
to learn about the chemical 
composition of TOI-849b, which 
could help us understand giant 
planets more generally. I 


have to release its particles about 
10 seconds in front of the target 
object, at altitudes of hundreds of 
kilometres. But sounding rockets 
are relatively cheap at a few million 
dollars and can be launched from 
many locations around the world. 

McKnight and his colleagues 
haven't yet launched a rocket to 
test the idea, but they hope their 
suggestion will prompt further 
discussion on how to prevent 
space junk disasters. “I'm concerned 
there will have to be some bad event 
before people get motivated to 
spend money on this,” he says. I 
Jonathan O’Callaghan 


Plants 


Rare herb caught in 
Australian bush fires 
saved by seed bank 


Adam Vaughan 


DURING the recent, unprecedented 
bush fires in Australia, a single blaze 
in Cudlee Creek, a small town near 
Adelaide in South Australia, burned 
more than 25,000 hectares of land 
and destroyed numerous homes 
and vehicles. 

One of the largely unnoticed 
victims of this fire was clover glycine 
(Glycine latrobeana), a rare herb in 
the pea family that is endemic to 
South Australia and was listed as 
vulnerable even before the blaze. 
While the amount of the herb lost 
in Cudlee Creek and elsewhere in 
the region is still being assessed, 
an international effort has already 
swung into action to help restore it, 
highlighting the importance of the 
world’s network of seed banks. 

Twelve years ago, around 
1200 clover glycine seeds were 
sent to the UK to be dried and 
cooled to -20°C for storage at 
the Royal Botanic Gardens, Kew’s 
Millennium Seed Bank in West 
Sussex. Now, 250 of them have 
been withdrawn and sent to the 
South Australian Seed Conservation 
Centre in Adelaide to help restore 
what was lost. 

“It really does just show seed 
banks work. They've provided that 
insurance policy. Some people think 
of them as static places, and this 
shows when a species is in crisis, 
you can provide seeds to provide 
restoration,” says Elinor Breman 
at the Royal Botanic Gardens, Kew. 

Clover glycine is found in shady 
woodland gullies of manna gum 
(Eucalyptus viminalis), a type of 
tree favoured by koalas. Much of 
this habitat has already been lost 
because vegetation has been 
cleared for farming. 

Breman says that although the 
plant has no intrinsic or medicinal 
value, it is beautiful and should be 
restored as it is already threatened 
and has a very small range, meaning 
it faces a greater risk of being lost in 
incidents such as the bush fires. Bf 
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Archaeology 


Mulan legend may be 
based on ancient warriors 


Colin Barras 


ANCIENT remains found in the 
Mongolian steppe suggest that 
the story of the female warrior 
Mulan may have been inspired 
by real Xianbei women who 
rode horseback and probably 
also used bows and arrows. 


According to folklore, a 
powerful East Asian ruler 
demanded every family send 


warriors. Lee and Gonzalez 
reached this conclusion partly 
due to the nature of marks left 
on the bones where muscles 
once attached. The marks are 
larger if the muscle was heavily 
used, and the pattern of marks 
on both women’s skeletons 
suggests they had routinely 


one man to swelltheranksofhis “Patterns of marks on 


army, and a girl named Mulan 
faced a difficult choice: either 
let her weak father go to war, 
or take his place. Now it seems 
there may be truth to this age- 
old Ballad of Mulan. 

Christine Lee and Yahaira 
Gonzalez at California State 
University examined skeletons 
from 29 ancient burials across 
Mongolia. The burials belonged 
to three groups of nomadic 
people: the Xiongnu, who began 
to occupy the region about 
2200 years ago, the Xianbei, 
who took over around 1850 years 
ago, and the Turkic people, who 
displaced the Xianbei roughly 
1470 years ago. 

Three of the skeletons 
belonged to Xianbei women — 
and two were potentially 


the women’s skeletons 
suggest they rode horses 
and practised archery” 


worked the muscles someone 
on horseback would use. There 
were also indications that they 
practised archery. 

Lee was surprised by the 
discovery. “The number of 
women allowed to participate 
in these activities must have 
been really small,” she says, 
adding that Mongolian history 
suggests that it was rare for 
women to do either. 

Markings on three other 
skeletons indicate that Xiongnu 
women may also have engaged 
in archery and horseback riding 
toa limited degree. Another 
three skeletons indicate that 


The 2009 film Mulan: 
Rise of a Warrior picked 
up the ancient legend 


Turkic women apparently didn’t 
practise archery, although they 
seem to have spent a limited 
amount of time riding horses. 

There may bea simple reason 
why some Xianbei women 
may have become warriors: 
the political landscape was 
particularly unstable when they 
were alive. After the Han dynasty 
in China ended in AD 220, there 
was intermittent violence across 
the region for centuries. 

“Perhaps everybody was 
needed to defend the country,” 
says Lee, who was due to present 
this work at a meeting ofthe 
American Association of 
Physical Anthropologists 
that was cancelled. 

The finding is particularly 
significant because Mulan is 
often thought to represent a 
Xianbei woman. There are hints 
of this in her story, says Lee. For 
instance, nomadic men aged 15 
to 55 were considered of military 
age and might be called on to 
fight in the army — but in China 
there was no tradition of 
sending one man from each 
family to serve, she says. 

And although in this year’s 
cinematic retelling of the story 
Mulan joins the Imperial 
Chinese army to fight against 
nomadic people from the 
Eurasian steppe, in the original 
tale she may have joined a 
Xianbei army’s fight against 
different invaders, says Lee. 

Female warriors may also 
have existed elsewhere on the 
Eurasian steppe over the past 
few millennia. Lee says recent 
excavations in Siberia and 
Kazakhstan have uncovered 
evidence of women buried 
with swords and chariots. 
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News 


Archaeology 


Oldest string discovery suggests 


Neanderthals wove fibres 


Michael Le Page 


A PIECE of 50,000-year-old 

string found in a cave in France 

is the oldest ever discovered. 

It suggests that Neanderthals 
knew how to twist fibres together 
to make cords — and, if so, they 
might have been able to craft 
ropes, clothes, bags and nets. 

“None can be done without 
that initial step,” says Bruce Hardy 
at Kenyon College in Gambier, 
Ohio. “Twisted fibres area 
foundational technology.” 

His team has been excavating 
the Abri du Maras caves in south- 
east France where Neanderthals 
lived for long periods. Three 
metres below today’s surface, 
in a layer that is between 52,000 
and 41,000 years old, it found 
a stone flake, a sharp piece of 
rock used as an early stone tool. 

Examining the flake under a 
microscope revealed that a tiny 
piece of string (pictured top right), 
just 6 millimetres long and 
0.5 millimetres wide, was stuck 
to its underside. It was made by 
twisting a bundle of fibres in an 
anticlockwise direction, known 
as an S-twist. Three bundles were 
twisted together in a clockwise 
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direction —a Z-twist — to make 
a 3-ply cord (Scientific Reports, 
DOI: 10.1038/s41598-020-61839-w). 

“It is exactly what you would 
see if you picked up a piece of 
string today,” says Hardy. The 
string wasn’t necessarily used to 
attach the stone tool to a handle. 
It could have been part ofa bag 
or net, the team speculates. 

The string appears to be made 
of bast fibres from the bark of 
conifer trees, which helps establish 
that it isn’t a stray bit of modern 
string, because “nobody at the 
site was wearing their conifer 


pants at the time’, says Hardy. 

“It’s so fine. That’s really 
surprising,” says Rebecca Wragg 
Sykes at the University of Bordeaux 
in France. This suggests the string 
wasn’t used for heavy-duty tasks, 
but instead as some kind of thread, 
she says. 

Before this find, the oldest 
known string came from 19,000 
years ago. This was discovered in 
the Ohalo II site near the Sea of 
Galilee, Israel, and is associated 
with modern humans. But Hardy 
says the newly found string was 
made by Neanderthals, as there 


Neanderthal string, seen via 
amicroscope above, was 
found at a site in the Abridu 
Maras caves in France (left) 


were no modern humans in this 
part of Europe at this time. This 
raises the question of whether 
modern humans learned some 
of their skills from Neanderthals, 
says Wragg Sykes. 

Hardy thinks the string shows 
that Neanderthals were as smart 
as us. They were very similar to 
us, says Emma Pomeroy at the 
University of Cambridge, whose 
team has found evidence that 
Neanderthals buried their dead. 
“Neanderthals engaged in complex 
behaviours that we thought they 
weren't capable of,” she says. ff 


Mathematics 


Epic maths proof 
to be published 
despite major row 


AFTER eight years, a mathematician 
is finally set to formally publish 

a proof that has baffled nearly 
everyone who has read it, 

including other mathematicians. 

In 2012, Shinichi Mochizuki at 
Kyoto University in Japan produced 
a huge proof claiming to have 
solved a long-standing problem 
called the ABC conjecture. The 
500-page proof was written in 
an impenetrable style, and number 
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theorists struggled with its ideas. 
The work has now been accepted 
in the peer-reviewed journal 
Publications of the Research 
Institute for Mathematical Sciences. 
Mochizuki is the editor-in-chief of 
the journal, but hasn’t been involved 
in the decision to publish the proof, 
according to a report in Nature. 
The ABC conjecture is based 
around the equationa+b=c, 
and concerns the link between 
the addition and multiplication 
of integers, or whole numbers. 
Simply put, it says that if aq and b 
are made up of large powers of 
prime numbers — numbers only 


divisible by themselves and one - 
then c isn't usually divisible by large 
powers of primes. 
Mathematicians have long 
believed the conjecture is true, 
but nobody had been able to prove 
it. Mochizuki grappled with the 
conjecture by developing anew 
type of mathematics called 
inter-universal Teichmiller theory. 
In 2018, Peter Scholze at the 
University of Bonn and Jakob Stix at 


“It's obviously bad if 
the result is declared 
a theorem in some 
circles but not others” 


Goethe University, both in Germany, 
said that they had found a “serious, 
unfixable gap” in the proof. 

At a press conference on 3 March, 
mathematician Akio Tamagawa 
said there had been no fundamental 
changes in response to the criticism. 

“Opinion has definitely shifted 
toward the view that the proof 
is flawed since the letters from 
Scholze and Stix,” says Andrew 
Booker at the University of Bristol, 
UK. “It's obviously bad for the 
[number theory] community if 
the result is declared a theorem 
in some circles but not others.” ff 
Donna Lu 
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News In brief 


Global warming 


Barrier reef suffers 
in latest heatwave 


THE Great Barrier Reef has seen its 
third mass bleaching event in five 
years. For the first time, all three 
sections of the Australian reef 
have been severely affected. 

The damage occurred in 
February when the area was 
exposed to the hottest month 
of water temperatures on record. 

Aerial surveys conducted by 
Terry Hughes at James Cook 
University in Australia and his 
team during March revealed that 
25 per cent of the reef had been 
severely bleached and 35 per cent 
moderately bleached. The 
northern, central and southern 
sections of the reef were all hit. 

Severe bleaching also struck in 
1998, 2002, 2016 and 2017, but was 
confined to one or two sections. 
This is the first time that all three 
sections have simultaneously 
experienced severe bleaching, 
says Hughes. “It’s heartbreaking.” 
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Some of the damaged corals 
will survive, including more heat- 
resistant species. But many others 
were probably “literally cooked” at 
the peak of the heatwave in early 
2020, says Hughes. Others will die 
more slowly from stress over the 
next few months, he adds. 

Hughes has particularly grave 
fears for the southern reef, which 
was mostly spared in previous 
bleaching events and hasn’t 
developed the same heat 
resistance as other parts. 

The 2016 and 2017 events killed 
about half the coral on the reef. It 
normally takes a decade for even 
fast-growing corals to recover, 
meaning the latest damage 
will cripple the reef’s ability 
to bounce back, says Hughes. 

The high frequency of mass 
bleaching in recent years has been 
driven by human-induced climate 
change, which is steadily raising 
ocean temperatures. The only way 
to tackle the problem is to urgently 
reduce greenhouse gas emissions, 
says Hughes. Alice Klein 
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Materials science 


Glass mystery cracked 
by particle-probing Al 


AN ARTIFICIAL intelligence that can 
predict how glass responds to heat 
and pressure could one day also be 
used to model traffic flow. 

While most solids have a regular 
atomic structure, the atoms in glass 
have a more irregular arrangement, 
resembling a liquid frozen in place. 
Physicists want to know more about 
this strange “glass transition”. 

"Given glass is everywhere, it’s 
odd we don’t really understand its 
structure and dynamism,’ says 
Victor Bapst at Al firm DeepMind. 

Bapst and his team used machine 
learning to model all the ways that 
the particles in a piece of glass 
respond to different temperatures 
and pressures. The Al was trained to 
predict the future of one particle and 
that of its immediate neighbours. 

By running the software several 
times to account for all the various 


Ecology 


Whiff of earth may 
help bacteria spread 


SOIL gets its distinctive smell 
from chemicals produced 
primarily by soil-dwelling 
bacteria called Streptomyces. 
But until now, we didn’t know 
why they produce these odours. 
To find out, Paul Becher at the 
Swedish University of Agricultural 
Sciences and his team set up field 
traps containing colonies of 
Streptomyces. They thought that 
the smell may be a signal to other 


combinations of particles and their 
neighbours, the Al was able to 

model how the entire piece of glass 
would react to different conditions. 

The Al's predictions of initial 
particle movements under different 
pressures and temperatures were 
96 per cent accurate, on average. 
But this decreased to 64 per cent 
over longer time scales — when the 
glass particles are moving over 
longer distances, as if they were ina 
liquid, this makes it harder to predict 
what happens. In both cases, the Al 
was more accurate than current 
computer simulation methods. 

The researchers hope to use this 
Alto model traffic flow, treating cars 
as particles and using the same 
concept of neighbour particles to 
predict what happens to cars stuck 
in a traffic jam (Nature Physics, doi. 
org/drd5S). Jason Arunn Murugesu 


organisms to warn of toxicity. 

Instead, the smell — from gases 
released by Streptomyces — seems 
to attract invertebrates that help 
the bacteria disperse their spores. 

The team found that springtails 
(tiny cousins of insects) that feed 
on Streptomyces were drawn to 
the traps with colonies, but not 
to control traps that had none. 

By comparison, insects and 
arachnids weren't attracted to the 
traps containing Streptomyces. 

To see whether the springtails 
were being lured by the chemicals, 
electrodes were attached to their 
antennae in the lab and they were 
exposed to soil odour gases. This 
led to a spike of brain electrical 
activity, but they didn’t show such 
a response to other compounds. 
The team then found Streptomyces 
make more odour gases when they 
form spores. When the springtails 
eat the bacteria, the spores either 
stick to their bodies or are 
dispersed via their faecal pellets 
(Nature Microbiology, doi.org/ 
drgf). Gege Li 
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Really brief 


Monkeys crossed 
the ocean twice 


A lineage of ancient 
monkeys that migrated 
from Africa to South 
America may not have been 
the only one. An analysis of 
fossils that were found in 
Peru (pictured) suggests a 
second lineage made the 
journey between 35 and 
32 million years ago, 
possibly on a natural raft 
(Science, DOI: 10.1126/ 
science.aba1135). 


Brown dwarfs 
are a bit breezy 


The first direct 
measurement of winds on 
a brown dwarf has found 
that on one of these “failed 
stars” they blow at about 
650 metres per second, 
much faster than winds on 
any planet in our system 
(Science, DOI: 10.1126/ 
science.aaz2856) 


Test predicts how 
babies will grow 


A study of infants aged 
from 3 months to 2 years 
from Bangladesh, Peru 
and Tanzania found that 
children who had certain 
biomarkers in their blood 
or urine samples were 
more likely to grow taller. 
This allowed researchers to 
predict growth six months 
ahead (Science Advances, 
DOI: 10.1126/sciadv. 
aay5969). 
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Neuroscience 


Childhood stresses 
affect brain activity 


SOME children who experience 
stress in early life develop adult- 
like brain networks and show 
signs of ageing more slowly. 

That is what Jonas Miller at 
Stanford University in California 
and his team found after tracking 
214 children over two years. The 
youngsters, aged from 9 to 13 years 
at the outset, were asked whether 
they had witnessed or experienced 
a range of stressful events. 

During the study, each gave a 


Marine biology 
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saliva sample. Cells from these 
allowed Miller’s team to look at 
the length of telomeres -DNA 
caps at the end of chromosomes 
that shorten as we age. 

The children also had their 
brains scanned while looking at 
images of adult faces expressing 
various emotions. Based on this, 
Miller and his team analysed how 
the children’s amygdala interacted 
with the prefrontal cortex —the 
part of the brain that has a role 
in controlling our behaviour. 

In children, the amygdala 
and prefrontal cortex tend to fire 
together. But in adults, when the 


Turns out whale sharks really 
are pretty long in the tooth 


IT HAS long been suspected that 
whale sharks are long-lived and 
now this has been confirmed. 

Knowing the lifespan of species 
is important for conservation, says 
Steven Campana at the University 
of Iceland. But working out how 
long sharks live is tricky, as they lack 
bony structures called otoliths that 
are used to work out the age of fish. 

For sharks, we use growth rings 
in their cartilaginous vertebrae - 
but these form at different rates 
in different species and may stop 
forming after sexual maturity. 

Two decades ago, Campana’s 
team showed that growth-ring- 
based age estimates for some 


long-lived animals could be checked 
by looking at levels of carbon-14 in 
the rings. Nuclear bomb tests from 
the 1950s onwards created 
distinctive peaks in this isotope. 
This technique has shown that 
the age estimates for many sharks 
were way off. For instance, it was 
thought great whites lived only 12 
to 15 years, but recent studies have 
revealed individuals as old as 73. 
Now, the technique has been 
applied to the remains of two adult 
whale sharks. It shows that one of 
them was at least 50 years old 
(Frontiers in Marine Science, doi. 
org/drd6). Other individuals may 
live even longer. Michael Le Page 


prefrontal cortex is active, it 
tends to reduce amygdala activity, 
possibly to help check emotions. 

The children who reported 
experiencing more early life 
stress tended to showa more 
adult pattern of brain connectivity. 
And this seemed to be associated 
with slower biological ageing. 

Two years after the brain scans, 
the children with more adult-like 
brain activity seemed to be 
progressing through puberty 
more slowly and their telomere 
shortening was blunted compared 
with their peers (Cerebral Cortex, 
doi.org/drbh). Jessica Hamzelou 


Technology 


Capture a digital face 
scan on your phone 


RECREATING faces in 3D used 
to require expensive, dedicated 
scanners, but now you can 

do it with a smartphone. 

Simon Lucey and his team at 
Carnegie Mellon University in 
Pennsylvania have developed 
a program that generates an 
accurate 3D model ofa person’s 
face and neck. All it requires is a 
15 to 20-second video clip taken 
from various angles using a 
smartphone on a “slow motion” 
setting, capturing at least 
120 frames per second. 

The program uses artificial 
intelligence to identify key 
features during the video, such 
as the silhouette ofa person’s face 
in profile and the edges of the 
mouth, nose and eyes. Using 
these features as constraints, the 
program then builds a geometric 
3D model of the face and matches 
it to the user’s key facial features 
from different perspectives. 

To test the accuracy of the 
program, the team filmed 
10 people and also scanned their 
faces using a dedicated 3D scanner. 
They compared the video-based 
models with the 3D scans and 
found that the reconstructions 
were mostly accurate to within 
1 millimetre (arxiv.org/ 
abs/2003.08583). Donna Lu 
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Comment 


Earth Day at 50 


Coronavirus will overshadow Earth Day’s golden anniversary, but the 
movement’s successes are worth celebrating, says Gary Paul Nabhan 


arth Day, when people 
E around the world come 

together to support the 
protection of the environment, 
is commemorating its 50th 
anniversary this year. The covid-19 
pandemic will mean celebrations 
are muted, but it is worth looking 
back at its achievements and 
seeing ifit can still make a 
difference in today’s world. 

I was there at the beginning. 

In 1970, I was a 17-year-old intern, 
part ofa roughly 80-person team 
running Earth Day from its 
headquarters in Washington DC. 
The event was described as a 
national day of environmental 
teach-ins. Earth Day founder 
Gaylord Nelson turned much of 
the event planning over to youth 
activists. This gave the movement 
a feeling of playful exuberance as 
well as passionate commitment, 
much like the climate school 
strikes movement launched by 
Greta Thunberg decades later. 

We couldn't have imagined that 
Earth Day would be the largest 
public event in US history. 

Collectively, the events in spring 
1970 were 80 times as big as the 
Woodstock music festival in the 
summer of 1969. On 22 April 1970, 
20 million US citizens took part 
in local events, from teach-ins 
at 1500 colleges and universities 
to environmental clean-ups. 

For example, 300 scuba divers 
collected debris lying on the 
coastal shelf of the Pacific. 

Earth Day soon went global. In 
less than two decades, 200 million 
eople were taking part in at least 


140 countries. Although sheer 
numbers in and of themselves 
don’t tell us much about Earth 
Day’s impact, it also spawned a 
new intensity of environmental 
activism across the world. 
Momentum from the first 
Earth Day undoubtedly helped the 
passing of legislation in the US 
around endangered species and 
clean water and air, as well as the 
creation of the US Environmental 
Protection Agency to deal with 
health challenges from industry. 
This momentum carried 
forward into the 1972 Stockholm 
Conference on the Human 


Environment, which involved 
delegations from 114 governments 
as well as dozens of ethnic 
minority groups, including Hopi 
Native American farmers from 


the US Southwest, fishers from 
the Shuswap Nation in Canada 
and Sami herders from Norway. 
The conference's final declaration 
was perhaps the first to spell out 
the fundamental human right to 
environmental justice: “Man has 
the fundamental right to freedom, 
equality and adequate conditions 
of life, in an environment ofa 
quality that permits a life of 
dignity and well-being.” 


Culture columnist 
Emily Wilson on 
Altered Carbon’s 
second season p32 


This year, the covid-19 
pandemic will overshadow Earth 
Day. Gatherings will be cancelled 
and, articles and social media 
posts aside, the event will be meek 
compared with previous years. 

And yet the fiery spirit of Earth 
Day has been rekindled in recent 
years by people involved with 
organisations such as 350.org. 
The young people at the heart 
of these movements are as 
committed to halting climate 
change as my generation was 
to halting segregation and the 
Vietnam war. So that their own 
lives won't be diminished by 
climate catastrophes, dead oceans 
and food rationing, they want to 
overhaul the ways we access our 
food and energy — two of the 
most significant contributors 
to greenhouse gas emissions. 

More than that, this generation 
of activists has grown up thinking 
of themselves as truly global 
citizens, and covid-19 is but one 
more indication that we are all 
in this together, and must row 
in the same direction. My friend, 
environmental biologist Robin 
Wall Kimmerer, summed it up 
well when she said: “When times 
are easy and there’s plenty to go 
around, individual species can 
go it alone. But when conditions 
are harsh and life is tenuous, it 
takes a team sworn to reciprocity 
to keep life going forward.” ff 


Gary Paul Nabhan is a 
conservation biologist 
and nature writer. 
garynabhan.com 
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Views Columnist 


James Wong is a botanist and 
science writer, with a particular 
interest in food crops, 
conservation and the 
environment. Trained at the 
Royal Botanic Gardens, Kew, he 
shares his tiny London flat with 
more than 500 houseplants. 
You can follow him on Twitter 
and Instagram @botanygeek 


James's week 


What I’m reading 

The scripts for anew 
plant science podcast. 
Watch (or should that 
be listen to?) this space... 


What I’m watching 

Old episodes of Bones, 

a series where a forensic 
anthropologist solves 
murders. Yes, I have by 
now burned through 
everything else on Netflix. 


What I’m working on 
The usual column 
writing, radio recording... 
fortunately it can be done 
from my kitchen table. 


This column appears 
monthly. Up next week: 
Chanda Prescod-Weinstein 
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#FactsMatter 


Grow (just a bit of) your own There’s been a surge in people 
wanting to grow fruit and vegetables, but the path to self-sufficiency 
is trickier than some might have you think, writes James Wong 


mpty shelves? Grow 
E your own fruit and veg!” 

promised a headline on 
my feed. According to another, 
“Thousands of families are 
planning to become more 
self-sufficient” as “millions take 
up the Good Life”. No garden, no 
problem! “Try sprouting seeds, 
aka microgreens, like alfalfa, 
broccoli, amaranth and 
wheatgrass on wet kitchen roll.” 

Urged on bya slew of such 
suggestions, unprecedented 
demand for fruit and veg seeds 
(up as much as 1800 per cent year- 
on-year) has caused many online 
sellers to freeze all new orders 
and set up long waiting lists. As 
someone who has been obsessed 
with growing your own for 
decades, it is so exciting to see this 
surge in interest. But how realistic 
are the promises that such efforts 
will help you along your way to 
self-sufficiency? Let’s do the maths. 

If your goal really is to feed 
yourself, it would be hard to finda 
better crop than potatoes. In terms 
of calories per unit of land, they 
are easily the most productive 
crop that can be grown, at least 
in the UK. Churning out yields of 
approximately 4 kilos per square 
metre on UK farms, according to 
the Agriculture and Horticulture 
Development Board, they produce 
more than three times the calories 
of wheat, for instance. Spuds also 
happen to be one of the crops 
with the most balanced nutrition, 
meaning humans can survive for 
at least a year eating very little else, 
according to the International 
Potato Center in Peru. 

So how much land would you 
need to feed yourself, given the 
single most calorifically efficient 
crop it is possible to grow? Well, 
based on the UK National Health 
Service’s recommended average 
adult intake of 2250 calories a day 
(2000 for women, 2500 for men), 


your plot would need to generate 
821,250 calories a year. That’s 
around a tonne of spuds, requiring 
266 square metres of land. 

Now, it is tough to pinpoint 
reliable stats for the size ofa 
typical UK garden, but a 2017 
survey by the estate agent Foxtons 
found they average just 3.7 square 
metres. So even assuming that, 
as a first-timer, you could give 
professional agronomists a run for 
their money and produce identical 
yields to industrial farms, this 
would give you enough calories 
for only around 5 days. As an adult 
male, this is just over 1 per cent of 
my annual needs. Not exactly ideal. 

Ah, but what if you had an 
allotment? Things are looking 
up here. The average UK allotment 


“If your goal really 
is to feed yourself, 
it would be hard to 
find a better crop 
than potatoes” 


is 250 square metres, which 
coincidentally almost matches 
the required land to feed yourself 
on spuds. But there are still 
problems: waiting lists for an 
allotment in some parts of the 
UK are years long and even if 
you can get one, it can provide 
enough calories for you, but not 
for anyone else in your family. 
OK. So maybe Iam being 
unkind as to what those headlines 
are actually promising. Perhaps 
by self-sufficiency they don’t 
mean calorie-wise, but just 
in terms of fruit and veg 
requirements? Working on World 
Health Organization guidelines 
stating that adults need at least 
five 80-gram servings of fresh 
produce a day to maintain health 
would mean each of us requires 
146 kilograms every year. While 
vegetable yields vary, for a family 


of four, this would mean a 
minimum of 292 square metres 
for lower weight crops like lettuce 
and about 84 square metres for 
heavier ones like apples. 

But let’s not forget, these crops 
are highly seasonal, and storing 
them to last the whole year will 
be tough. Even with some of the 
world’s best experts at post-harvest 
storage and vast climate-controlled 
warehouses, millions of tonnes 
of food is lost by industrial 
agriculture in the UK each year. 

A rack in your garage or a fancy 
chest freezer simply can’t 
compete. And when can you 
expect this harvest to roll in, given 
its promise to solve the problem 
of empty shelves now? With most 
veg crops, if you start right now, 
you might get a harvest around 
mid-July. With fruit, it will be 
sometime in autumn 2021 to 2025. 

As for the “no garden, no 
problem” alfalfa sprouts solution, 
to get your daily veg requirement 
from these, you would have to sow 
1 square metre every day. As they 
can take seven days to mature, 
that would mean up to 7 square 
metres of your home, per person, 
dedicated to them. To meet your 
calorific needs from them, you 
would require 230 square metres 
on the goat any one time, all year 
round. That is a lot of kitchen roll! 

Is growing your own great 
exercise, a chance to get fresh air 
and a welcome distraction in these 
uncertain times? A resounding 
yes. Does it teach invaluable 
lessons about where our food 
comes from, while giving an 
edible bonus? 100 per cent. But 
is it likely to provide beginners 
with even a passing semblance of 
self-sufficiency, as the headlines 
promise? I’m afraid not. So enjoy 
your garden (if you have one) for 
all the benefits it provides, but 
take the promise of “the Good 
Life” with a hefty pinch of salt. 8 
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Editor’s pick 


Looking forward to the 
time after the virus 

4 April, p10 

From Rob Carlton, 

De Pinte, Belgium 

Adam Vaughan says the coronavirus 
pandemic is unlikely to have a 
significant direct effect on climate 
change, but | think there is still some 
cause for hope, even as the impact 
of the infection unfolds. 

My optimism is drawn from 
the fact that the outbreak has 
demonstrated that the changes 
necessary to slow climate change 
are possible, and can be enacted 
extremely quickly. There is no doubt 
that life will return to something 
like normal once the pandemic 
wanes, and maintenance of current 
restrictions is economically and 
socially unsustainable in the short 
term, though these may illuminate 
what some aspects of a sustainable 
lifestyle could look like within a 
decade or so. 

We need to work out how to 
translate our current experience 
into a longer-term plan to reduce 
greenhouse gas emissions, and to 
figure out what a healthy economy 
looks like in a world where 
consumption is limited. 


From Jason Clements, 
Harrogate, North Yorkshire, UK 
Within weeks, covid-19 has 
achieved what few people could 
have believed possible. Governments 
previously focused on austerity have 
deluged their citizens with money, 
and those citizens have, for the most 
part, readily acquiesced to the most 
stringent curbs on their liberty seen 
outside wartime. 

These changes have been 
driven by fear: of getting the 
disease, of killing our loved ones by 
passing it on to them and of health 
services failing under the load. It 
is striking that many shifts - the 
almost complete stop to air travel, 
drastically reduced commuting 
and the collapse of the fast fashion 
industry - are exactly those 
required to achieve the carbon 
dioxide reductions we know we 
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need to make, but have hitherto 
shown little sign of adopting. Is it 
too much to hope that governments 
may be bold enough to make some 
of the changes to which we have 
become accustomed permanent, 

in order to defeat the larger threat 
from global warming? 


Thank you for breadth, 
depth and reliability 


From Andreas Rauch, 

Gottingen, Germany 

You email me to describe 
contingency plans for subscribers. 
New Scientist is my best source for 
detailed, authoritative, accessible 
science information in general, 
and asI plan to survive this 
outbreak, I enthusiastically 
support whatever measures are 
necessary to ensure the safety 

and health ofall its employees 
and business partners. You are all 
doing a very good job. New Scientist 
is unique in its breadth, depth, 
accessibility and reliability. 


From Jacob Wighton, Wollongong, 
New South Wales, Australia 

In the past few weeks, I have 
discovered the joy of print 
magazines. In the cacophony 


_ Sei 


SYSTEM OF PIPES, SENSORS 


AND PUMPS IN THE TABLE 


of constant breaking news about 
covid-19, the physical medium has 
provided a much calmer reading 
experience — and, in many cases, 
a window into the world as it was 
only recently, when everything 
made just a little bit more sense. 
New Scientist has been a big part 
of this, bringing a trustworthy, 
well-reasoned voice into a messy 
conversation. 


Once-in-a-century events 
will keep happening 
28 March, p 20 
From Nigel Johnson, 
Nether Stowey, Somerset, UK 
You call the current pandemic a 
“once-in-a-century event”. True, 
that is the elapsed time since the 
“Spanish flu” outbreak of 1918 to 
1919, but this is no guide to the 
future. Since then, our population 
has quadrupled. The United 
Nations estimates that it was 
only in 2007 that the majority 
of humanity came to live in cities 
rather than the countryside. For 
much of the century, we couldn’t 
fly across the world in hours. 
The production of animals for 
food has massively intensified, 
increasing the chances of new 


COFFEE FROM THE FUTURE 


WORMHOLE TO ACCESS 


pathogens emerging, as we have 
tragically seen. The dangerous 
effects of climate change, those 
with the potential to disrupt 
ecosystems and societies in a way 
that creates more opportunities 
for the spread of diseases, have 
started to be experienced in the 
past 20 years. 

IfI had to guess, I would say that 
areturn to “business as usual” will 
result in another major pandemic 
within the lifetimes of most 
people reading this. Of course, 
we now have the science and 
technology to cope with almost 
any pandemic. Yet current events 
are proving that we are very 
reluctant to make even the most 
basic pandemic preparations. 


Vitamin D could explain 
viruses’ summer retreat 


28 March, p 44 

From Gerben Wierda, 

Heerlen, The Netherlands 

You report on the beneficial 
effect of vitamin D on the innate 
immune system, our defence 
against primary infection with 
viruses such as the coronavirus. 
Research has shown that vitamin 
D protects against viral infections 


of the upper respiratory tract. 
Might this, rather than 
temperature, be the main reason 
why such infections trail offin the 
summer months? Summertime 
is also when we produce the most 
vitamin D because there is more 
sunlight and we spend more 
time outdoors. 


The paradox of efficiency 
and consumption 


14 March, p 40 

From Michael Moher, 

Ottawa, Canada 

Edd Gent discusses an approach 
to thermodynamics that may 
improve the energy efficiency of 
data processing. This reminds me 
of work on steam engines in the 
18th and 19th centuries, which led 
to the study of thermodynamics. 
The economist and philosopher 
William Stanley Jevons noted that 
consumption of coal in England 
soared as improvements were 
made to steam engines. This is the 
Jevons paradox: increased energy 
efficiency increases consumption. 
The solution to the environmental 
issue isn’t greater efficiency. It is 
reduced consumption. 


That’s not why I want to 
curb the internet of things 


Letters, 21 March 
From Bronek Kozicki, London, UK 
Hugh Cooke is concerned by the 
carbon emissions of the rockets 
used to launch satellites to provide 
internet services, and the energy 
required to run the “internet of 
everything”. Yet pushing electrons 
is vastly cheaper than pushing 
people or goods. 

Granted, launching satellites 
is polluting, but lam convinced 
that this is small compared 
with the pollution caused by 
international air travel. If we 
can replace such travel with 
videoconferencing, that would 
lead to a big net drop in emissions. 
Ido agree with Cooke on one 
thing, though: we don’t need 
everything to be connected to 
the internet, for reasons including 
security, privacy and reliability. 


Is complexity a clue to our 
place in the universe? 


15 February, p 34 


From Malcolm Shute, 
La Tour dAigues, France 
Richard Webb says that free will 
is “often seen as the opposite of 
determinism”. Surely, though, it 
is randomness that is the true 
opposite of determinism. 
It seems to me that free will 
is balanced on the knife-edge 
boundary between these states, 
in a way that is analogous to liquid 
existing on the line between 
gaseous and crystalline states. 
Many articles in New Scientist 
have commented on the special 
nature of this boundary between 
stasis and randomness, and the 
interesting and counter-intuitive 
chaotic behaviour that it leads to. 
Isee quantum mechanics, too, 
as positioned on the boundary of 
self-organised criticality between 
classical physical behaviour and 
weird interconnectedness 
(26 February 2011, p 36). Could 
there be a glimmer ofa theory 
of everything here? 


I’m sorry Dave, I’m afraid 
Ican’'t do that fast enough 
14. March, p 27 
From Sam Edge, 
Ringwood, Hampshire, UK 
Layal Liverpool mentions 
modern digital voice assistants 
being “ready to respond rapidly 
to any command” in contrast to 
the opinion expressed by one 
IT expert in 1990 that speech 
control would be slower. 

It seems to me that, for 
most people, screen-based user 
interfaces are always going to be 
faster than speech for anything 
more complicated than a simple 
request to turn a light on or find 
the nearest coffee shop. 

The speed at which we speak, 
coupled with the linear, one- 


speaker-at-a-time nature of 

the user interface provided by 
voice assistants, means that this 
will always be the case, regardless 
of how good voice assistants get 
at understanding what we are 
asking them to do. 


Further felicitous 
factors for footpaths 


Letters, 21 March 

From Peter Reid, 

Plymouth, Devon, UK 

Let people decide which way 

to cross new grassed areas, says 
Frank Bover. It has been said that, 
during the Peninsular war against 
Napoleon Bonaparte in the early 
19th century, a British general 
called John Moore, stopped 

his men laying out paths ina camp 
set up for a force of 30,000 soldiers 
in Portugal. 

He told them to wait a week to 
see where the men walked -—and 
then they would know exactly 
where to put the paths. 


From Anne Barnfield, 

London, Ontario, Canada 

Ihave seen Bover’s idea in action 
at the UK secondary school that 
Iattended from the mid 1970s 

to the early 1980s. 

It had an older teaching 
building and a recently built 
modern one that consisted of 
interlocking square sections. 
The pathways around the modern 
buildings were laid out in wide 
curves connecting the doorways 
of the sections of the building. 

The students rushing to 
their next class wouldn’t take 
the long, sweeping curves of the 
pathways, but would go in straight 
lines instead. Pretty soon, there 
were tracks across the grass, 
which meant they were very 
muddy in the damp winters 
of south-west Somerset. 

We couldn’t understand why 
the pathways were laid out in 


Want to get in touch? 

Send letters to letters@newscientist.com or 

New Scientist, 25 Bedford Street, London WC2E 9ES; 

see terms at newscientist.com/letters 

Consideration of letters sent in the post will be delayed 


such an inefficient manner. 
One day, during a clear-out ofa 
storeroom, an architect’s model of 
the school was found and later this 
was put on display in the library. 
Looking down at the model, 
I finally understood: the curving 
pathways simply looked good 
on the model. 
A few years later, we returned 
to school, coming back one 
September. We found that a set 
of ugly, but efficient, straight-line 
concrete paths had been laid down. 
Presumably, someone had 
finally become totally fed up 
with all the muddy footprints 
and decided to follow the paths 
laid down across the students’ 
chosen routes. 


Organic agriculture will 
still promote deforestation 


21 March, p 25 

From Eric Kvaalen, 

Les Essarts-le-Roi, France 

Christel Cederberg and Hayo van 
der Werf say that the relationship 
between the lower yields of 
organic agriculture and additional 
demand for land is unclear. 

They point out that in Brazil, 
agricultural intensification 
coincided with increased 
deforestation, and say that 
this supports their argument. 

But it is clear that if agricultural 
output had been increased by the 
same amount using organic 
farming, then an even larger 
amount of forest would have 
needed to be destroyed. ! 


For the record 


! The alcohol in wine evaporates 
faster than the water, and this 
creates a difference in surface 
tension and “legs” in the glass 
(4 April, p 16). 

! German Martinez works at 

the Lunar and Planetary Institute 
in Texas (4 April, p 15). 

! Investigations continue into 
whether the initial level of virus 
that infects a person, rather than 
the average infectious dose, 
correlates with disease severity 
for covid-19 (4 April, p 8). 
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ARGENTINA - SOUTH GEORGIA - ANTARCTICA - CHILE 


The science 
of the Antarctic 


A unique fly-cruise expedition 


Join New Scientist for an expedition cruise exploring the world’s largest ocean sanctuary 
and most pristine marine ecosystem. Follow in the footsteps of the great explorers, while 
marvelling at imposing icebergs, ancient glaciers and ice floes onto volcanic beaches. 
Accompanied by experts in polar science, exploration, photography and wildlife. 


Highlights: 
) Sailing aboard the brand-new MV Magellan Explorer expedition vessel. 
Purpose built for the Antarctic and with a minimised carbon footprint. 


) Visiting South Georgia, Elephant Island and the majestic Antarctic Peninsula. 


) Hosted by New Scientist journalist Leah Crane with guest speakers 
including polar explorer Paul Rose. 


) Only 69 passengers on board, allowing for meaningful interaction with our experts. 


) Aunique programme of seminars covering glaciology, exploration, 
marine biology, conservation, photography, living and working in the 
Antarctic and the exciting research from the past 125 years. 


) Frequent exploration of sea and land via Zodiacs and on foot. On land, Departing: 
explore historic sites, stunning vistas and beaches full of wildlife. 17 November 2021 

) Fly from the South Shetland Islands to Chile, giving you more time to 17 days from £13,250 
cruise the best bits of the Antarctic Peninsula. (approx US$17,225) 


To book call +44 1285 601 571 (UK hours Mon to Thu 9-5:30 Fri 9-5 GMT) 


e ‘ ‘i In partnership with Steppes Travel 
Or email newscientist@steppestravel.com 


SteppesTravel (49 
newscientist.com/tours 


Views Aperture 


Nature’s finest 
(9) 


Nature TTL Photographer 

of the Year 2020 

Photographers Florian Ledoux, 
Robert Page, Dipanjan Pal, 
Jesslyn Saw, Brandon Yoshizawa 


THIS dazzling shot is among the 
standout entries to the inaugural 
Photographer of the Year competition 
by photo website Nature TTL. It was 
selected from more than 7000 images 
submitted by wildlife photographers 
from 117 countries. 

Flower Power (left) by Brandon 
Yoshizawa was highly commended 
in the Landscape category. It shows 
the flower-shaped exhaust plume ofa 
SpaceX rocket illuminated by twilight 
in the Sierra Nevada mountains in the 
Western US. Yoshizawa said the scene 
was “one of the most incredible things 
I’ve been able to witness and capture”. 

Also highly commended in this 
category was a vibrant scene near an 
Icelandic mountain (page 29), taken 
with a drone by Dipanjan Pal after 
he “noticed the blue river perfectly 
popping against the black sand”. 

The competition’s overall winner 
(page 28, top) shows a group of 
crabeater seals in Antarctica resting 
on the ice after a night of feeding. 
Florian Ledoux captured the animals 
with a drone, knowing the broken ice 
would be a particularly spectacular 
backdrop when viewed from the air. 

Robert Page was named runner-up 
in the Macro category for his image 
ofa group of damselflies (page 28, 
bottom left). He looked for the most 
photogenic mating pairs in his local 
park in London, choosing this group 
for the symmetry of its formation. 

While on holiday in Malaysia, 
Jesslyn Saw endured tropical heat 
and humidity during two days of 
early morning stake-outs before 
spotting a colourful female jumping 
spider peeking out ofits nest 
(page 28, right). Her image was highly 
commended in the Macro category 

Entries for next year’s competition 
open in December. 8 


Gege Li 
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Clockwise from 

top left: seals in 
Antarctica (Florian 
Ledoux), a river near 
an Icelandic mountain 
(Dipanjan Pal), a group 
of damselflies in 
London (Robert Page) 
anda female jumping 
spider peers from its 
nest (Jesslyn Saw) 
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The ultimate inside story 


Thinking of the brain as a machine may be hampering our progress 
in understanding how it works, finds Simon Ings 


G 


Book 


The Idea of the 
Brain: A history 
Matthew Cobb 
Profile Books 


IN THE 2nd century AD, Galen 

of Pergamon, a philosopher and 
surgeon in the Roman Empire, 
held a public demonstration in 
which he got a volunteer to press 
on the exposed brain ofa live, 
conscious pig. The animal passed 
out, but the heart kept beating. 
After the volunteer stopped, 

the pig regained consciousness. 

Fast forward to 1860, when 
a Parisian man tried to blow his 
brains out with a pistol. Instead, 
he shot away his frontal bone, 
leaving the anterior lobes of his 
brain bare but undamaged. He 
was rushed to the Hopital St Louis, 
where a doctor, Ernest Aubertin, 
spent hours trying to save his life. 

In the process, Aubertin 
discovered that ifhe gently 
pressed a spatula on the patient’s 
brain while he was speaking, 
speech was suddenly suspended. 
Aubertin reported that “a word 
begun was cut in two”. “Speech 
returned as soon as pressure 
was removed,” he said. 

Eighty years later, Wilder 
Penfield, a neurosurgeon in 
Canada, was carrying out brain 
operations to relieve chronic 
temporal-lobe epilepsy. Using 
delicate electrodes, he mapped 
the least damaging cuts possible. 

For patients, stimulating these 
regions produced the strangest 


experiences. A piano being played. 


A telephone conversation. The 
sight of a man and a dog walking 
along a road. These didn’t feel 
like memories so much as 
glimpses of another world. 

All these fascinating stories 
are told in anew book, The Idea 


30| New Scientist | 18 April 2020 


JOHN M LUND PHOTOGRAPHY INC/GETTY IMAGES 


of the Brain by Matthew Cobb, 

a zoologist at the University 

of Manchester, UK. Here, he argues 
that the analogies and metaphors 
we use to describe the brain 

both enrich our understanding 

of that mysterious organ — 

and hamstring further progress. 


“Study the brain as 
if it were a machine 
and in the end you 
will run into three 
kinds of trouble” 


Study the brain as though it 
were a machine and in the end 
(and after much good work) you 
will run into three kinds of 
trouble, he says. 

First, you will find that you 
cannot reverse-engineer complex 
systems. Take what happened 
to two neuroscientists, Eric Jonas 
at the University of California, 
Berkeley, and Konrad Paul Kording 


at Northwestern University, 
Chicago. In 2017, they borrowed 
techniques normally used for 
studying the brain to take apart 
the computer chip that enabled 
1980s computers to run games 
such as Donkey Kong, Pitfall! 
and Space Invaders. 

They failed to achieve 
a meaningful forensic 
understanding of the chip, even 
though its makers had a clear 
explanation for how it worked. 

Asecond problem, says Cobb, 
is the way technical terms lose 
their specific meanings. According 
to Cobb, neuroscientist Romain 
Brette at the Institute of Vision, 
Paris, has a particular hatred 
for that staple of neuroscience, 
the idea of “coding”, first invoked 
by physiologist Edgar Adrian in 
the 1920s. 

Technically, in neuroscience 
acode is the hypothetical link 
between a stimulus and the 
activity ofa neuron. Today, 


Do advances in Al bring us 
closer to understanding 
how our brains work? 


many researchers think of neural 
codes as representations of that 
stimulus, which is a real problem, 
because it implies that there must 
be an ideal observer within the 
brain, watching and interpreting 
these representations. It may 

be better, says Brette, to think 

of the brain as constructing 
information, rather than simply 
representing it — but we have 

no idea, yet, how such an organ 
would function. It wouldn’t be 

a computer as we know it. 

Finally, we take too much 
comfort and encouragement from 
our own metaphors. Do advances 
in artificial intelligence really 
bring us closer to understanding 
how our brains work? 

Cobb’s hollow laughter is all 
but audible. “My view is that it 
will probably take fifty years 
before we understand the 
maggot brain,” he writes. 

One last history lesson from 
The Idea of the Brain is instructive. 
In the 1970s, 20 years after 
Penfield’s electrostimulation 
studies, Michael Gazzaniga, a 
cognitive neuroscientist at the 
University of California, Santa 
Barbara, studied the experiences 
of people whose brains had 
been split in a desperate effort 
to control their epilepsy. 

He discovered that each half 
of the brain was, on its own, 
sufficient to produce a mind, 
albeit with slightly different 
abilities and outlooks in each 
half. “From one mind, you 
had two,” Cobb remarks. 

“Try that with a computer.” 

Hearing the news brought 
psychologist William Estes to 
despair. “Great,” he snapped, 
“now we have two things we 
don’t understand.” 


Soul and the city 


New York literally comes alive to fight aliens in a vivid sci-fi novel 
with ethnicity at its heart, says Jason Arunn Murugesu 


G 


Book 
The City We Became 


N.K. Jemisin 
Orbit 


RIGHT now, the world feels 
like it is on the brink. The news 
is punishing, and cabin fever for 
those in lockdown is starting to 
set in. Will we all be OK? How 
long will it last? What will be left? 
The City We Became provides 
a desperately needed escape. 
It is the first part of a new trilogy 
by N.K. Jemisin, who has won 
science fiction’s much-coveted 
Hugo Award three times. 
The novel is a love letter to 
New York, written about people 
of colour living in the city. It is about 
ethnicity, but it just happens to be 
about otherworldly beings too. 
When an alien invader that is 
hell-bent on destroying New York 
arrives on the scene, the city’s five 
boroughs are brought to life to 
combat the threat. Manhattan 
becomes Manny, who has a vague 
and mysterious past, while the 
father of Staten Island's avatar, the 
sole white protagonist, is a racist 
cop. Brooklyn is represented by a 
cool former hip-hop pioneer, the 
Bronx has hard-edged arts centre 
director Broca and Queens is 
transformed into a super-intelligent 
south Asian postgraduate student. 
Jemisin’s New York feels true 
and lived in. To read the book is to 
be swept away in a world that looks 
much like our own. Jemisin has lived 
in the city on and off for most of her 
life, settling there 13 years ago, and 
a lot of research has gone into 
making its details accurate. 
“| would note down the smells, 
the sounds, the feelings, the 


The alien-afflicted avatars 
of New York fight back in 
The City We Became 


thoughts, the details. How cold is 
it? What is the name of the ferry 


to Staten Island?” Jemisin tells me. 


For many people, it will be hard to 
read her descriptions without 
longing for the normality of urban 
life, while our governments tell us 
to stay indoors. 

While The City We Became is 
written by someone who clearly 
adores New York, Jemisin is 
clear-eyed in her criticisms of life 


“The City We 
Became is literally 
and metaphorically 
about the fight for 
the soul of New York” 


in the West. “It’s like going from 
the honeymoon phase to the 
comfort you get from a long-term 
relationship - you don’t bother 
closing the bathroom door any 
more,” she says. 

In one scene, two characters 
who have just met and who are 
both people of colour take it for 
granted that a white woman 
would be anxious about their 


presence. It is only when this is 
made overt that they realise that 
she is an alien and their foe. 

“Fiction writers are only trying to 
tell good stories,” says Jemisin. “But 
we are sending messages in our 
fiction. It is always political. Politics 
is stories.” The City We Became is 
literally and metaphorically about 
the fight for the soul of New York, 
but it is also concerned with the 
souls of cities everywhere. “Cities 
change, that’s unavoidable. But 
when it becomes no longer liveable 
for regular people and you start to 
lose the little unique bits that 
made these cities so interesting, 
that's a threat,” she says. 

In the book, none of the 
anthropomorphised boroughs 
realise who or what they are 
initially. They hear the voices 
of thousands of people in their 
heads and struggle to come to 
terms with the stakes at play. 

Jemisin’s wider point seems to 
be that a city lives in each of us, and 
each of us makes a city. We all have 
a responsibility to contribute to our 
surroundings. This book is just one 
way of Jemisin doing her part. 1 


CHRISTOPHER ANDERSON/MAGNUM PHOTOS 


Don’t miss 


Watch 


Absurd Planet, 

arriving on Netflix from 
22 April, is a science 
series that delves into 
the lives of our planet's 
most intriguing animals. 
Narration is provided by 
Mother Nature herself, 
as well as a cast of 
quirky creatures. 


Read 


The Chemical Age 
(University of Chicago 
Press) by ecotoxicologist 
Frank A. von Hippel 
reveals that while the 
chemical industry has 
averted famines and 
vanquished diseases, 
ithas also driven 
countless species 
towards extinction. 


Dance 


Digital Body is an online 


project by scientifically 
inclined choreographer 
Alexander Whitley. Visit 
his website and make 
your own work from 
motion-capture data 

of choreography he has 
recorded in response to 
the covid- 19 pandemic. 
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Views Culture 


The TV column 


Whose body is it anyway? In Altered Carbon’s version of the future, our identities 
are stored in chips and we can be switched between bodies. The first series was a 
hoot. The second, however, is a bit too earnest, says Emily Wilson 


Emily Wilson is the editor 

of New Scientist. You 

can follow her on twitter 
@emilyhwilson or email her 
at editor@newscientist.com 


C3 


TV 


Altered Carbon 
Netflix 


Emily also 
recommends... 


Book 
A World Out of Time 


Larry Niven 

Probably my favourite 
sci-fi book. It starts with a 
magnificent “resleeving” 
when a 20th-century man 
wakes up far, far into the 
future — in the body ofa 
young criminal. 


TV 


Star Trek: Discovery 
CBS All Access 

No sleeving or resleeving 
here but if you are looking 
for some delightful family 
viewing, this is it. The first 
episode might put you off, 
but stick with it. Great cast, 


great characters, great plots. 
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This review of Altered Carbon 
seasons one and two contains an 
absolute bare minimum of spoilers. 


THE first season of Altered Carbon 
was highly imperfect, but it was 

a whole lot of fun and gorgeous to 
look at. Now it’s back... although 
somewhat altered. Altered Altered 
Carbon, if you will. 

Based on an 18-year-old book 
by Richard K. Morgan, season one 
began with the tale ofa super- 
soldier turned terrorist who wakes 
up, screaming and thrashing, in 
anew body. New to him, anyway. 

The central premise of the 
show is that in the future, people’s 
identities are stored in a chip of 
alien metal in the back of their 
neck. That chip can be transferred 
between bodies, or “sleeves” 
as they are known. We are told 
that sleeves are in short supply, 
although rich people - and indeed 
every character in the show who 
needs one for plot purposes — 
find them easy enough to acquire. 

So, back to our hero, Takeshi 
Kovacs. He is mostly played by Joel 
Kinnaman (who also stars in For 
All Mankind), but in flashbacks, 


he appears in his original sleeve 
played by Will Yun Lee. 

Kovacs finds himself rudely 
awakened in a world that looks 
almost exactly like Blade Runner. 
He is told he has been resurrected, 
like it or lump it, to help a very 
rich man called Laurens Bancroft, 
played by James Purefoy. 

Bancroft has been murdered, 
in body if not in chip, but he can’t 
work out how the deed was done. 


“Season one unfolds 
as a sort of very violent 
locked-room mystery, 
but with multiple 
identity twists” 


He believes that Kovacs, with his 
near-magical “envoy training” 
(don’t ask), will be able to find 
answers where others can't. 
Season one then unfolds as a 
sort of very violent locked-room 
mystery, but with multiple 
identity twists and a swirling 
secondary mystery surrounding 
Kovacs’s terrorist past, his sister 
and the fate of his long-lost 
mentor/lover Quellcrist Falconer, 


Anthony Mackie plays the 
latest reincarnation of the 
lead character 


played by Renée Elise Goldsberry. 

Added to all this we get two 
genuinely moving relationships, 
the first a romantic one between 
Kovacs and a local police officer, 
and the second a comradeship 
between Kovacs and his hotel 
manager, who happens to be an 
AI. In short: What wasn’t to like? 
Season two though... 

The sleeve premise cleverly lets 
the show continue with different 
actors, and so this time Kovacs is 
reborn in a sleeve looking just like 
Anthony Mackie, formerly of the 
Avengers series. Mackie certainly 
looks like he can hold his own ina 
fight, which is a central plank of 
the Kovacs identity. Sadly, though, 
in this new sleeve, the lighter 
elements of his personality 
seem to have been shorn away. 

Perhaps we are to conclude that 
the many years that have passed 
as he searched for his beloved 
Falconer have altered him forever? 
Where before he was quite a jovial 
assassin, with a twinkle in his eye — 
someone you might have a drink 
with — now Kovacs is earnestness 
itself. You can imagine feeling 
pretty desperate if you got trapped 
in acorner with him at a party. 

He can still fight, for sure, but 
the humour is all gone, replaced 
with seriousness, desperation and 
muted anxiety. The fun is no more. 
Even our hotelier AI friend, Poe 
(played by Chris Conner), who 
was formerly good for a few 
laughs, is now largely all gloom. 

The show, in its new earnest 
form, jogs along swiftly enough, 
although not always ina 
particularly believable direction, 
and there is at least an alien 
subplot. But I do hope that season 
three, if there is one, recovers some 
of season one’s high spirits. 


New 
Scientist 
Podcast 


Introducing 
our new podcast: 
The Big Interview 


In the Big Interview you get to sit down with special 
guests who have had a particularly big impact on science 
or culture, and you get to hear their stories. 


We have prepared a stellar line up of inspirational voices, 
from award-winning novelist Philip Pullman to Nobel- 
prizewinning biologist Venki Ramakrishnan. 


Listen now to the first Big Interview, 
with Christiana Figueres, the UN 
climate strategist who brokered the 
historic 2015 Paris climate accord 


Christiana 
Figueres 


Follow us on Twitter @newscientistpod 


® Apple Podcasts oO Spotify | Google Podcasts P Stitcher 


Future Big Interview 
guests to include: 


Philip 
Pullman 


Venki 
Ramakrishnan 


The Big 
Interview 


Features Cover story 


Discover your 


inner strength 


There's an underrated aspect of fitness that boosts health 
and brainpower and extends your lifespan —no steps 
needed. Helen Thomson lifts the lid 


whole body shaking, along with 30 

strangers, who! can just about glimpse on 
little squares on my laptop screen. If you would 
have told mea month ago this would be my 
new workout routine, I would have laughed 
you out of the room. Until now, fitness for 
me meant getting out and about, religiously 
racking up steps on my pedometer. Then 
London went into lockdown, and for the past 
few weeks I have barely left the house. But 
here’s the thing — in terms of health benefits, 
my new exercise regime is through the roof. 

Unwittingly, these strange times have forced 

my habits in line with the latest thinking in 
exercise science. Aerobic exercise was once 
seen as the holy grail of fitness, but another 
kind of workout is just as important — if not 
more so. Something we can all do from the 


[ lying on my living room floor, my 


comfort of our homes without any equipment: 


strength training. 

Our muscle strength peaks in our 30s, 
then slowly declines. Eventually, it can drop so 
much that we are unable to get out of chairs 
or climb stairs. It isn’t just older people who 
would benefit from improving their strength, 
though. We are discovering unexpected health 
boosts from building muscle for all adults that 
go way beyond simply being strong. 

Strength training could add years of life 
and protect you from some major killers. 
Having stronger muscles seems to decrease 


and prevent cognitive decline. 

Its importance is so great that the UK 
government’s latest physical activity guidelines 
emphasise muscle strengthening over aerobic 
workouts. “It’s an urgent message that needs 
to get through,” says Stuart Gray, who studies 
metabolic diseases at the University of 
Glasgow, UK. “People need to know that 
strength training is important at any age.” 

When it comes to fitness, muscle power 
has long played second fiddle to aerobic 
exercise, perhaps because of the misguided 
idea that weight training is simply for bulking 
up. On the other hand, the health boost 
that comes with aerobic exercise is much 
touted, so most people focus on getting 
the recommended 150 minutes of aerobic 
activities a week — running, brisk walking, 
swimming or anything that gets your heart 
pumping and you breathing faster. 

That began to change more than a decade 
ago, and in 2011, UK exercise guidelines stated 
for the first time that all adults should perform 
muscle strengthening activities two days 
a week. Yet while getting physically strong 
became much more mainstream among 
regular gym goers, nobody else took much 
notice. “People just remembered the first line 
about aerobic activities,” says Jason Gill, also 
at the University of Glasgow. “The second line 
was forgotten.” 

Itis a big oversight. About 50 per cent of 


“When it comes 
to fitness, muscle 
power has long 
played second 
fiddle to aerobic 
exercise” 


= the chance of getting cardiovascular disease, 
ce 

& type 2 diabetes and cancer. There is even 

= evidence that it can improve your memory 


the UK population fail to get enough aerobic 
exercise and only 25 per cent get enough 
strength exercise. Itisasimilarstoryinthe »> 
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Strength vs age 

Muscle strength peaks in early adulthood, 
then declines. There are big differences 
between men and women, and between 
the strongest individuals and the weakest. 
Overall muscle strength can be assessed 
by measuring grip strength 
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Mightier and healthier 


The weaker your muscles are, the greater 
your risk of certain illnesses and of dying 
prematurely. For every 5 kilogram loss in 
grip strength, the risk of death over around 
seven years goes up considerably 


Increased risk 
of death 


Any cause 
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US, despite physical activity guidelines from 
both the US government and the World Health 
Organization also recommending a least two 
sessions of strengthening activities per week. 
At least some benefits of strong muscles 
have been appreciated for centuries (even 
Socrates told his disciples that it was a disgrace 
to grow old without developing their physical 
strength to the highest limit), but it is only 
recently that we have come to appreciate just 
what our muscles can do for our health. 
Age-related muscle loss happens to 
everyone. Around the age of 30, we start 
to lose up to 5 per cent of our muscle mass 
each decade, and this accelerates at 70 
(see “Strength vs age”, top left). This effect 
was first brought under the spotlight by 
Irwin Rosenberg of Tufts University in 
Massachusetts back in 1988 after he attended 
a meeting on ageing. In his notes on the 
meeting, he wrote that “no decline with 
age is more dramatic or potentially more 
functionally significant than the decline 
in lean body mass. Why have we not given 
it more attention?” 
That time has finally come, and we now have 
a good picture of what happens to muscles 
as we age. Over time, the kinds of fibres in 
our muscles change, with “type two” fibres, 
which help us bear heavy loads for short spells, 
slowly being replaced with more “type one” 
fibres that are more efficient over long periods 
but less able to carry weight. Our muscles also 


“Strength 
training uses 
up calories 
even after 
the exercise 
is over” 


RESISTANCE 
ISN’T FUTILE 


Strength training might be 
synonymous with lifting 
dumb-bells in a gym, but any form 
of resistance training - exercises 
that cause muscles to contract 
against an external force - helps 
build strength. This external 
resistance can be in the form of 
weights, but also elastic bands, 
special resistance training machines 
or just your own body weight. 
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stop using protein as efficiently and so are less 
able to repair themselves. These age-related 
changes have many causes, including 
alteration in the levels ofhormones such 

as testosterone, and a reorganisation of 
brain cells that control movement. 

In the past, efforts to tackle muscle loss were 
focused on people in their later years, but now 
a mountain of evidence points to the benefits 
of fighting muscle wastage throughout life. 

The best evidence comes from studies of the 
exercise habits of large numbers of people. 
One showed that lifting weights for less than 
an hour a week reduces the risk of heart attack 
and stroke by up to 70 per cent — independent 
of any aerobic training. Another study of 
100,000 women found that those who did 
at least an hour a week of strength training 
significantly lowered their risk of type 2 
diabetes. And people with better grip strength — 
a proxy for overall muscle strength — have a 
lower risk of cardiovascular disease and cancer 
and are at reduced risk of premature death by 
any cause. 

One reason stronger muscles Keep us 
healthier is that they help prevent the 
debilitating effects of wobbles, falls and 
problems moving, increasing well-being 
in the process. For instance, when residents 
at anursing home performed one set of six 
resistance machine exercises (see “Resistance 
isn’t futile”, left), twice a week for 14 weeks, 
they not only increased their overall strength 
by 60 per cent, but also improved their 
ability to live independently by having the 
power to cope with everyday activities like 
getting to the bathroom. 

Muscle also plays an important role in 
regulating the body’s glucose levels. With the 
help of insulin, it soaks up glucose from the 
blood and stores it in the form of glycogen. 
Bigger muscles mean a bigger sink for glucose 
anda higher number of cells that transport 
and clear glucose from the body, which all 
helps ward off type 2 diabetes, in which blood 
glucose levels become too high. 

And while you don’t have to look like a 
bodybuilder to reap the benefits, having bigger 
muscles is also linked with better survival rates 
for people with cancer, probably because the 
disease decreases muscle mass, so it is helpful 
to have a bigger resource to start with to keep 
the body going for longer. 

Another surprising benefit of strength 
training is how it burns calories, even after the 
exercise is over. Weight training increases your 
basal metabolic rate—the amount of energy 
your body consumes when at rest —in two 
ways. First, bigger muscles require more 


energy to fuel their tissue maintenance. So 
simply having more muscle mass uses more 
calories. Second, in the short term, lifting 
weights causes tiny tears in your tissue that 
require a relatively large amount of energy 
to remodel. This increase in energy demand 
can last three days after a workout. 

Let’s say I fit in two 20-minute resistance 
training workouts a week. Each online session 
requires about 200 extra calories to perform, 
but over the next three days, I will use another 
100 extra calories a day to help repair my 
muscles. Over the month, my two workouts a 
week have consumed a whopping 5000 extra 
calories — without even leaving the house. 

All of this helps if you want to decrease body 
fat, a factor associated with lower cholesterol, 
lower blood pressure and improved insulin 
sensitivity and glucose control, all of which 
contribute to a decreased risk of type 2 diabetes 
and cardiovascular disease. This is one of the 
reasons why getting stronger protects you 
from heart attacks. 

But strength training really trumps aerobic 
exercise with its effect on bone. Our bones 
start to degrade as we age, losing mass and 
making us more prone to fractures. Aerobic 


Little things in your daily routine 
can make a big difference, 
including carrying shopping bags 
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exercise is beneficial to a lot of systems in the 
body, but there is little evidence that it protects 
us from bone loss. 

Our bones are ina constant flux of being 
broken down by cells called osteoclasts and 
being built up again with osteoblasts. Strength 
training places stress on the bones, triggering 
the activity of osteoblasts and inhibiting 
osteoclasts, helping us to maintain, and even 
build, denser bones. This significantly lowers 
the risk of osteoporosis, which causes around 
1.66 million hip fractures globally every year. 


Mind gym 

Ifthat weren’t enough to convert you to 
boot-camp classes over going running, 
building muscle can also boost your brain. 
Several studies show that people with a better 
grip strength —hence better overall body 
strength — score higher on tests of memory 
and reaction time, as well as on assessments 
of verbal and spatial abilities. This means 
that grip strength can be used as a marker 
of cognitive decline. 

It seems there is something special about 
muscle training specifically, rather than 
exercise in general. For instance, older women 
who lifted weights once a week for a year 
had significant improvements in cognitive 
tests of attention, compared with women 
who performed balance and toning classes. 
The underlying mechanisms aren't fully 
understood, but strength training seems to 
trigger the release of several brain chemicals, 
including one called BDNF, that support 
the health of neurons, helping them to 
communicate, grow and resist age-related 
decline, all contributing to a healthier brain. 


All major muscles 


What’s the best way to reap the benefits? There 
is no easy answer, says Gray. It is trickier than 
it is to tell people to get 150 minutes of aerobic 
exercise a week, because the type of strength 
exercises a person can do will differ wildly 
depending on their age and circumstances. 

That said, advice from the American College 
of Sports Medicine couldn’t be simpler: it says 
that adults should perform strength exercises 
on all major muscle groups — legs, hips, back, 
abdomen, chest, shoulders and arms — at least 
twice a week. 

That advice comes from evidence that your 
first workout of the week will give you the most 
benefit compared with nothing at all. Your 
second workout will give a bit more benefit, 
as will the third, but then the results plateau. » 
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BLUFF YOUR 
WAY TO BUFF 


Want to get stronger but lack the time or 
motivation? There are some quick fixes. 

Vitamin D3 supplementation appears 
to have an effect on muscle strength. 

In one study, for example, elite ballet 
dancers received D3 supplements over 
winter, resulting in a 19 per cent increase 
in quadriceps strength and fewer injuries 
compared with dancers who took a 
placebo. It isn’t clear how this vitamin 
helps, but it is known to affect a complex 
process of events that control calcium 
levels, which are involved in the 
mechanisms that help muscles contract. 

Or you might try a little vibration. 
Machines that vibrate your body while 
you work out became popular in the early 
noughties, but there were few studies 
to back their use. Now, though, evidence 
suggests that these machines, plus 
smaller devices that localise vibrations 
over particular muscles, can help you 
get stronger. In one study, participants 
used a device that sent high-frequency 
vibrations directly over their major arm 
and leg muscles, three times a week, for 
four weeks. They saw improvements in 
strength tests comparable with those 
of a control group that did resistance 
training with no vibration. These changes 
persisted for at least two months, and 
were probably due to a vibration-induced 
rise in growth hormone and other 
biochemicals that boost muscle 
performance, as well as increased 
muscle energy consumption. 

And here is something for the real 
couch potatoes. A remarkable study by 
Brian Clark at Ohio University showed 
that you can build muscle just by using 
your imagination. His team used a 
surgical cast to immobilise the hand and 
wrist of 29 volunteers for four weeks. For 
10 minutes a day, half the group sat still 
while imagining performing exercises 
with their immobilised hand. When the 
casts were removed, both groups had 
lost muscle strength in their wrists, but 
the group who had performed imaginary 
exercises lost 50 per cent less than the 
control group. The results suggest that 
mental workouts strengthen pathways 
in the brain that control muscle 
movements, which later translates 
into greater command over the target 
muscles, increasing their strength. 
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You don't need to bulk up or even go 
to the gym to get the health benefits 
of strength training 


But don’t get carried away in the details of 
what you are doing in these sessions, Gill says: 
“If you exercise a particular group of muscles 
until it’s tired, it doesn’t really matter how 
heavy the weight is or how many times 
you lift it. The benefits for a non-athlete 
are broadly the same whether you lift a light 
weight 20 times, or a heavy weight five times.” 

Determined to make things even simpler, 
Gill’s group is testing whether tiny amounts 
of exercise a day can make a difference to 
health. “The idea is, if you can do 1 minute 
of each exercise a day, press-ups Monday, 
squats Tuesday, then it’s a way to build 
resistance exercise into your week very 
easily,’ he says. You could even boost your 
muscle strength without lifting a finger 
(see “Bluff your way to buff”, left). 

Like most things in life, a balance of activities 
is best. “Both aerobic and strength exercises 
seem to boost our health in slightly different 
ways, and most studies point to a bit ofboth 
being better than either alone,” says Gill. 

The heart, for instance, responds to both 
strength and aerobic training, but the two 
kinds of exercise cause it to adapt in a different 
way structurally, says Georgina Ellison-Hughes 
at King’s College London, who specialises in 
regenerative muscle physiology. “Ifyou ask 


anybody who works in cardiovascular health, 
they'd say a balance between the two is a good 
place to be,” she says. And remember that 
many aerobic activities, which get the heart 
rate up, are also good for muscle strength, 
such as circuit training and dancing. 

Let’s not overthink it, says Gray. Anything 
is better than nothing, and little things 
squeezed into your everyday routine can 
make a big difference, without the need for 
any equipment. “You can do press-ups on 
the floor at home, or against the kitchen 
worktop, or the wall if you’re not able to 
do that,” he says. “You can do squats and 
lunges to strengthen your legs in front of 
the TV, and lifting shopping bags or children 
certainly counts.” 

Whatever you do, just make sure it wears you 
out, he says. “If you just do whatever strength 
exercise gets you knackered in a reasonable 
amount oftime, you'll probably get the same 
benefit to your health as if you were following 
a highly specific training routine.” After a short 
boot-camp session online, I’m certainly feeling 
the burn. And the best bit about getting strong 
during lockdown? When your muscles are 
aching, it isn’t far to hobble to bed. 8 


Helen Thomson is a consultant 

for New Scientist and author of 
Unthinkable: An extraordinary journey 
through the world’s strangest brains 
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Creatures 


of the 
abyss 


The strange afterlife of an 
alligator is revealing the 
mysteries of the deep ocean. 
Helen Scales dives in 


HE alligator lay motionless on a flat 
"Trevns of mud and stared into the 

camera with a toothy grin. Two metres 
long, its skin covered in dark green scales, it 
wasn't in the usual location for a dead reptile. 

A day earlier, the carcass had been loaded 
into a wire cage and lowered over the side of the 
ship I was aboard. For an hour, it had travelled 
downto the sea floor, 2 kilometres below. There 
it was met by a deep-diving submersible with 
live-feed cameras. Controlled by pilots on the 
ship, a robotic arm had reached into the cage, 
picked up the reptile and placed it on the seabed. 
This was to be the alligator’s final resting place, 
at the bottom of the Gulf of Mexico. 

The next day, I joined the scientists and 
crew of the ship around the monitor screens 
to watch a grisly scene unfolding. Despite its 
tough hide, the alligator was already being 
eaten by a horde of scavenging giant isopods — 
think pink woodlice the size of rugby balls. 

This was February 2019 and the first time 
an alligator had been left by scientists in the 
deep sea, so we didn’t know what to expect. 
But no one aboard the ship had anticipated 
just how quickly it would be found and eaten. 
This reptile’s demise would show how entire 
ecosystems spring up on the carcasses that fall 
from the surface in this strangest of deep-sea 
habitats. It would also shed light on a mystery 
dating back to the era of the dinosaurs. 

More than a century ago, naturalists 
dispelled the myth that the deep oceans are 
a lifeless void. Even today, exploration of the 
largest habitat on the planet is redefining the 
possibilities of life on Earth with discoveries 
of bizarre new species and even whole new 


ecosystems in this vast realm that covers 71 per 
cent of the planet’s surface. There is a snailfish 
that lives 8 kilometres down in the Mariana 
trench, which in 2014 broke the record for the 
deepest living fish known, and a hydrothermal 
vent system in the Gulf of California with 
towering white carbonate chimneys 
surrounded by beds of red-tipped tubeworms. 
“Even after 10 years working in this field, I’m 
still amazed there are organisms down here, 
under these extreme conditions,” says 
MacKenzie Gerringer, a deep-sea biologist at 
the State University of New York at Geneseo. 

Below 200 metres, the only sunlight that 
pierces through the water is dim and blue, 
not strong enough to power photosynthesis. 
Below 1000 metres, there is no sunlight at all. 
It means that in open, deep water, no new 
food is made and animals rely on a shower of 
organic particles made from clumps of dead 
plankton and their faeces, known as marine 
snow, sinking from the surface. 

A lot ofthat marine snow gets eaten on 
the way down. Shrimp sift the water with 
combs on their legs. Swimming snails, called 
pteropods, build snow-catching mucous webs. 
Vampire squid reel out a long filament to 
collect falling flakes, then pack them into 
snowballs to swallow. At most, about 2 per cent 
of the food produced at the surface reaches 
2000 metres. With such meagre supplies, 
any larger consignments of organic matter 
that arrive in the deep, like a dead alligator, 
are likely to be welcomed with open jaws. 

The alligator drop was carried out by the 
Louisiana Universities Marine Consortium 


(LUMCON). The experiment was afirst, but » 


“We gathered 
around the 
monitor screens 
to watch a grisly 
scene unfolding” 


Whiplash squid in 

the deep sea dine on 
meagre scraps that 
arrive from the surface 
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“What scavengers 
are lying in 
wait in the 
deep ocean 
for a reptilian 
meal?” 


The bone-eating 
Osedax is more like 
aplant than a worm 
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THE NATURAL HISTORY MUSEUM/ALAMY 


it probably wasn’t the first alligator to be eaten 
by giant isopods. Conservation efforts mean 
there are now close to a million American 
alligators in the southern US — the specimens 
LUMCON used for this and other drops were 
obtained from a culling programme. Storms 
can sweep dead reptiles offshore. Elsewhere, 
saltwater crocodiles, caimans and other large 
reptiles live along coastlines and could also 
end up sinking, without the help of scientists. 
The aim of the alligator study, led by Craig 
McClain, executive director at LUMCON, was to 
trace the effects of this reptilian carbon in the 
abyss. Alligators, crocodiles and caimans are 
the closest living analogues of the enormous 
marine reptiles such as ichthyosaurs and 
plesiosaurs that dominated the oceans in 
the Jurassic and Triassic eras between 250 and 
66 million years ago. Their bodies would have 
made a significant contribution to the deep- 
sea carbon budget. McClain wanted to find 
out which scavengers are lying in wait in the 
deep ocean for a modern-day reptilian meal. 
By the time the submersible returned to the 
scene, the dead alligator had lain in the abyss 
for 50 days. It had been stripped to bare bones. 
No one had been there to watch the feast take 
place but, based on similar studies of dead 
whales, we can guess how events unfolded. 


Food oasis 


Sunken whales form food-rich islands in 

the deep that last for decades. First, mobile 
scavengers, such as the eel-shaped, slime- 
producing hagfish and bristle-covered 
polychaete worms, strip away the soft tissues. 
Opportunists like crabs and snails congregate 
around the carcass to feed off scraps dropped 
by the scavengers. Ifa dead whale is in the deep 
for long enough, bacteria begin to break down 
its bones anaerobically, releasing sulphur and 
methane. These “chemosynthetic” microbes 
grow in thick mats, turning the whale bones 
white, yellow and pink, attracting shrimp, 
crabs and snails to graze on them. 

When McClain and the team returned to 
the fallen alligator, it was probably too soon 
for sulphurous, chemosynthetic stages to 
have developed. But the carcass did harbour 
something else commonly known from whale 
falls. The alligator bones had a “furry, red shag 
carpet-look to them”, says McClain. This red 
fuzz turned out to be a type of worm called 
Osedax (meaning bone-eating in Latin). 
Sometimes known as zombie worms, Osedax 
look more like plants than worms, with roots 
and pink, flowery gills. They have no mouth 
and no stomach, instead absorbing and 


LUMCON 


digesting collagen from the bones through 
their roots, with the help of symbiotic 
microbes living inside them. 

First discovered on a whale fall in 2002, 
dozens more such worms have since been 


found on a variety of sunken bones. But two 
of the types found on the alligator were 
previously unknown species. 

Some researchers initially thought Osedax 
may specialise in eating whale bones, but it 
was soon established that they will colonise 
any bones they find. They do, however, need 
a large vertebrate, like a whale, whose skeleton 
will remain on the deep seabed for a long time, 
not chewed up and eaten whole by a predator. 
This raises the question of which came first, 
the whales or bone-eating worms. 

To find out, we can look at the genes of 
different Osedax species, comparing them with 
other types of worm to find out when they first 
evolved. However, the results of such genetic 
studies can give conflicting results depending 
on how they are processed. One of the genetic 
clocks used to trace the evolutionary timescale 
indicated that the zombie worms originated 
45 million years ago, shortly after the ancestors 
of whales took to the oceans. But another 
genetic clock put the origin of Osedax back in 
the Cretaceous era, which began 145 million 
years ago. If that clock tells the correct 
evolutionary time, whose bones were those 
ancient worms eating? 

An answer came in 2015, when a team at the 
University of Plymouth took a fossilised bone 


from a plesiosaur that swam in the oceans 
100 million years ago and put it into a CT 
scanner. The bone was perforated with 
characteristic worm holes, supporting the 
idea that Osedax evolved long before whales. 
It is possible that the skeleton of the alligator 
dropped by McClain and his colleagues could 
have been devoured by zombie worms 
descended from those that consumed the 
bones of these ancient reptilian sea monsters. 

Reptiles aren’t the only unlikely food 
source sustaining life in the deep ocean. As 
well as dropping an alligator, the LUMON team 
sank chunks of wood in the Gulf of Mexico. 
Remarkably, there are animals living on 
the deep sea floor that seem to specialise 
in eating trees. 

Perhaps this shouldn't be surprising, given 
rivers carry lots of uprooted trees and woody 
debris to the sea, where they become sodden 
and sink. Previous studies have shown that 
most species colonising rotting logs on the 
sea floor live nowhere else in the deep and 


“Reptiles aren’t 
the only unlikely 
food source 
sustaining life in 
the deep ocean” 


have come to rely entirely on dead trees 
and branches. 

The LUMCON team left logs on the sea 
floor for between 12 and 18 months and is 
analysing which animals made them their 
home. The results haven't been published 
yet, but there seem to have been as many as 
60 species per log. As in previous wood falls 
McClain has carried out off the Californian 
coast, the Gulf of Mexico logs are riddled with 
clams called Xylophaga (in Latin, this means 
wood-eaters) that dig their way in with the 
sharp edges of their shells, creating boreholes 
that other species could then inhabit, including 
sea cucumbers, squat lobsters and sea stars. 

For the latest wood-fall study, McClain 
collaborated with Clifton Nunnally, a specialist 
at LUMCON on the Gulf’s deep ecosystems, 
to test a concept called the theory ofisland 
biogeography — but in the deep. This ecological 
“law” was proposed in the 1960s to explain the 
diversity of animals on islands. The smaller 
and more isolated an island is, the fewer 
species live on it. McClain and Nunnally want 
to know ifthe same goes for isolated oases of 
wood in the abyss. As well as understanding 
how these ecosystems assemble, the study 
could help predict how changes on land - 
deforestation or increased hurricanes because 
of climate change, for example —may be felt in 
the remote reaches of the deep. 

The alligator and wood drop studies do show 
a strong link between the land and the sea 
floor, with a host of organisms waiting in the 


The first scientific 
reptile drop: When 
the carcass of an 
alligator was placed 
on the sea floor it 
quickly attracted a 
horde of giant pink 
isopods 


deep for food parcels from the shore. “There’s 
this highway that connects the land to the 
oceans,’ says McClain. 

But not all the items dropped to the deep 
meet a slow fate as they are eaten by a variety 
of organisms. Another of the alligators sunk by 
the LUMCON team meta very different demise. 

Eight days after it was dropped, the alligator 
had disappeared. All the team could find was 
the weight that had once been holding the 
carcass in place. The rope fixed to it had been 
bitten clean through. “You could see where the 
weight had been drug through the sediment,” 
says McClain. 

It is probable that the alligator was snatched 
away by a shark. Six-gill and Greenland sharks, 
which can reach 7 metres long, are known in 
these depths in the Gulf of Mexico. “They have 
the bite strength and the sharpness to be able 
to chew through a half-inch polypropylene 
line,” says McClain. 

Nobody was there to witness the event, 
but the missing alligator is another piece of 
evidence showing the multiple pathways that 
land-based carbon can take when it enters the 
deep-sea food web. And it goes to show that 
there is more than one way to eat an alligator 
in the abyss. ff 


Helen Scales is a writer 
based in Cambridge, UK, 
and Finistére, France, and 
author of Eye of the Shoal 
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On the one hand... 


The molecules of life have a strange asymmetry 
—and we finally have a grasp on why, 


and those stick insects that resemble 

leaves on legs. Or consider the cockeyed 
squid, with its bizarrely mismatched peepers: 
one yellow and huge, the other tiny and blue. 
And yet almost nothing about life is as baffling 
as the lopsidedness at its core. 

All biological molecules have an inherent 
“handedness”: they can exist in two mirror- 
image forms, just like your left and right 
hands. But for each type of molecule it uses, 
life on Earth prefers a single form. So much so, 
in fact, that their opposite numbers are rarely 
seen in living things. 

How did life’s building blocks end up single- 
handed? The short answer is we don’t know. 
Some people have suggested that something 
happened in space to seed the predilection for 
left or right-handed molecules; others reckon 
it happened in shallow prebiotic pools where 
life is sometimes thought to have begun on 
Earth. Now, one researcher is claiming to have 
uncovered the first hints ofa more convincing 
answer -— one that could explain not only 
what broke life’s mirror in the first place, 
but also give a richer understanding of why 
the preference for one form of molecules has 
persisted over billions of years of evolution. 

The answer comes not from deep space or 
deep time, but from the quantum nature of 
matter. And ifthe latest discoveries are 
anything to go by, its unexpected influence 
on the building blocks of life could solve the 
mirror mystery once and for all by revealing in 
fine detail why some of the most fundamental 
processes in biology work so beautifully. 

French chemist Louis Pasteur discovered 


L: can be strange. Just look at narwhals, 
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finds Hayley Bennett 


molecular “chirality” — from the Greek for 
“handedness” — in 1848. Working with tartaric 
acid crystals, he saw that some were mirror 
images of each other. He sorted them into 
left and right-handed crystals. And when 
he shined polarised light through them, the 
light emerged rotating in opposite directions. 
“There is no doubt,” he wrote, “that there isa 
grouping of the atoms of an asymmetric type 
that is not superposable on its mirror image.” 
Not all molecules are chiral but most of the 
more complex ones are (see “Curious chirality”, 
page 46). We now know the types of molecules 
that make life possible tend to be exclusively 
right- or left-handed: the sugars that form the 
basis of RNA and DNA are always right-handed, 
for instance, whereas the amino acids that 
make proteins are only left-handed in nature. 
We have also learned that this 
“homochirality” has an essential role in 
helping molecules to recognise one another. 
When amino acids string together to make 
proteins, say, or molecules need to recognise 
each other to react or pass on a message within 
acell, their handedness determines how their 
shapes fit together. In that sense, a meeting 


"Was lite’s bias initially 
imprinted onto organic 
molecules in space, 
before they hurtled to 
Earth's surface?" 


between wrong-handed molecules would 
be akin to an awkward handshake between 
aleft anda right hand. 

The question of how life became 
homochiral, and why it continued that way, 
has never been met with a satisfactory answer. 
Pasteur sought clues in magnetism and light 
before concluding he was on something ofa 
fool’s errand. More recently, some chemists 
have invoked cosmic influences. They have 
proposed that the initial bias could have 
been imprinted onto organic molecules 
by exposure to light in space, before they 
hurtled to Earth’s surface as a meteorite. 

This starlight idea relies on light also having 
a property akin to handedness: its waves can 
spiral clockwise or anti-clockwise as they 
travel. The idea is that in regions of space where 
the balance tips towards photons with one 
twist, light could have transferred the same 
skew onto organic starter molecules as it 
fell on them. “This is what we use as a chiral 
trigger,’ says Uwe Meierhenrich, a chemist 
at the University of Nice Sophia Antipolis in 
France. The hypothesis has been bolstered 
by experiments at the synchrotron particle 
accelerator in Paris, where Meierhenrich and 
his colleagues successfully imprinted the 
asymmetry in photons onto amino acids 
in simulated comet ice. 

The team had ambitions for a real-world trial 
with the European Space Agency’s Rosetta 
mission, which sent a probe to comet 67P/ 
Churyumov-Gerasimenko in 2014. The plan 
was to detect molecules and check for any bias 
in their handedness. But the rover botched 
its landing, settling the wrong wayupsoit » 
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Curious 
chirality 


You don't have to look far to 

see chirality in your everyday 
life. Anything that can’t be 
superimposed on its mirror 
image fits the bill, with your own 
hands being the most obvious 
example. Hold them out, palms 
facing towards you, and slide 
one on top of the other. They 
don’t match, so they’re chiral. 

Less obvious is the fact that 
many molecules are chiral, 
including almost all those that 
serve as the building blocks of 
life (see main story). Indeed, 
most complex molecules have 
at least two possible “mirror” 
versions, known as left and 
right-handed “enantiomers”. 
This matters because the 
alternatives can have 
remarkably different properties 
or effects. The two opposite- 
handed versions of the chemical 
known as carvone, for instance, 
give the spearmint and caraway 
plants their distinctive aromas. 
Similarly, the enantiomers of 
limonene, both formed naturally, 
smell differently: one of lemon, 
the other of orange. 

The phenomenon has 
implications in drug 
development too. In the 
pharmaceutical industry, 
enantiomers often have to 
be painstakingly separated 
because one version of a drug 
doesn’t work or isn’t safe. 
Thalidomide, for example, was 
a right-handed molecule that 
caused birth deformities in 
thousands of babies, whereas 
its left-handed form safely 
treats pregnancy sickness. 
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had no chance of drilling out the complex 
molecules the researchers had hoped to find 
in the ice below. “Of course, we were a little 
unsatisfied,” says Meierhenrich. 

Even if you could prove it, however, the idea 
that twisted light imposed handedness on 
organic molecules wouldn’t account for why 
the phenomenon has persisted for so long 
after that initial symmetry-breaking. Perhaps 
the most plausible scenario is one developed 
by Donna Blackmond at the Scripps Research 
Institute in California. Building on work 
showing how to make the genetic molecule 
RNA, Blackmond and her team demonstrated 
that spiking the starting mixture with a single- 
handed amino acid had a knock-on effect on 
the sugars, generating a surplus of the right- 
handed versions present in nature. 

The implication is that life’s handedness 
was a fluke, a chance imbalance that got baked 
into biology. It created a system for fitting 
molecules together and it did the job. “Once 
you have a process that’s working, it just keeps 
working,” says Blackman. And that’s the best 
answer we have: homochirality has been 
conserved because it works. 

There seems to be something missing, 
though, in the eons between the initial 
symmetry-breaking and life as we know it 
today. The complementary-shapes model of 
how molecules “shake hands” may not entirely 
explain why evolution weeded out the “wrong- 
handed” molecules. The trouble is that we can’t 
go back in time, so we’re left speculating about 
what happened. And attempts to fill the gap are 
little more than hand-waving, says Blackmond. 
“You get lots of people that have very strong 
opinions about what happened, because 
nobody can prove them wrong.” 


Anew twist 


Ron Naaman at the Weizmann Institute in 
Israel thinks his idea is different. His career has 
primarily been devoted to chemical physics 
and electronics, and his forays into biology 
start with fundamental particles. Now he has 
come up with a hypothesis that aspires to offer 
a fuller, more convincing explanation of why 
life is so strictly single-handed. 

Electrons are negatively charged particles 
that glue atoms and molecules together, and 
their movements govern chemical reactions. 
Like photons, they have an intrinsic angular 
momentum or “spin”, roughly akin to rotation 
in one direction or the other. Naaman realised 
this property might have something to do with 
molecular handedness in the 1990s, when 
German physicists shot electrons at vaporised 
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We now know why 
photosynthesis is so 
incredibly efficient 


molecules from the camphor tree family. 
They noticed an imbalance in the spins of 
electrons transmitted by the molecules: 
electrons spinning in one direction passed 
more easily through left-handed molecules, 
while electrons with the opposite spin passed 
more easily through right-handed molecules. 

The asymmetry was tiny but when 
Naaman did a similar experiment with 
amino acids, aligning them neatly ona 
surface rather than scattering them ina 
vapour, he saw a larger effect. “The truth is, 

I was sort of excited for the effect,” he says. 
“But I didn’t understand its implication.” 

Naaman began to join the dots when he fired 
electrons at other chiral molecules, including 
DNA. Here he saw how electrons passing 
through the screw-like length of a right- 
handed DNA helix are filtered so that most of 
those popping out the other end have the same 
spin. This wasn’t just a small sway. “It was a 
huge number,” says Naaman. “It was beyond 
60 per cent, which was really surprising.” 

The effect, now known as chiral-induced 
spin selectivity (CISS), made a splash, albeit 
primarily for its potential in spintronics, 

a branch of electronics geared towards 
manufacturing high-speed computing devices. 


And although eyebrows were raised initially, it 
is no longer in any doubt. “Naaman and others 
have done a lot of experiments and it always 
seems to work,” says Dimitar Sasselov, an 
astrophysicist at Harvard University. Naaman 
has since demonstrated it in proteins too. 

In the past few years, Naaman has also 
begun to sketch out what the CISS effect means 
for biology. First, he thinks, it provides a more 
complete picture of how biological molecules 
recognise each other. Naaman suggests that 
electrons moving through chiral molecules 
as they approach each other create charge 
differences across the molecules that can help 
them align and stick together. In two screw- 
shaped molecules, for instance, because the 
electrons are negatively charged, their 
movement results in a pile-up of negative 
charge at one end of each screw, attracting the 
opposite — more positively charged — end of 
the other molecule. Without this, Naaman 
says, the theoretical strength of interactions is 
too weak compared with what is measured. It is 
what is missing, he believes, from the standard 
lock-and-key view of biological recognition. 

What’s more, Naaman argues that the CISS 
effect can explain another fundamental aspect 
of life, namely why biological processes 
requiring electrons to be shuttled through 
chains of molecules work so flawlessly. The 
extremely high efficiency of the oxygen- 
generating step in photosynthesis —the 


“If this effect explains 
why the engines of 
biology work so 
beautifully, it can tell us 
why life's handedness 
has been conserved" 


chemical reaction that plants use to trap the 
energy of sunlight in sugars — has long puzzled 
biologists. Naaman argues that chiral proteins 
act as conductors for the electrons transported 
in this process, ensuring they don’t get stuck, 

a situation that could destroy the protein. The 
CISS effect could thus account for why “in the 
photosystem, every electron that starts to move 
gets to the end, which is very surprising”, says 
Naaman. Sure enough, when he and his team 
tracked electrons through one of the main 
protein clusters involved in photosynthesis, 
they found strong spin-filtering effects. 


Reverse spin 


Electron transport isn’t just important in 
photosynthesis. It is also key to respiration, 
part of the energy making process across 

all forms of life. Ifthe CISS effect is what 
makes these two engines of biology work so 
beautifully, as Naaman contends, it might 
just complete our understanding of why 
homochirality has been conserved — even if it 
doesn’t explain why life lurched left for amino 
acids and right for sugars. “I don’t think we 
have an answer for why this specific chirality,” 
he says. “But I have an answer to the question 
why chirality. Because chirality helps in many 
processes, like recognition and electron 
transfer. So in that sense, it explains why there 
is a reason for evolution to be homochiral.” 


For others, this relationship isn’t so clear- 
cut. “This link to biology is very interesting,” 
says Matt Fuchter at Imperial College London. 
“But I think it’s uncertain whether CISS has a 
fundamentally important role.” When it comes 
to the electron-transport processes that fuel 
life, he argues, we can’t assume improved 
efficiency in chiral molecules was what drove 
biology to be homochiral—it could just be 
a consequence of how things already were. 

But Naaman’s claim on the origin of 
homochirality goes further. Last year, he and 
his colleagues demonstrated the existence of 
areverse CISS effect, in which electrons witha 
certain spin filter the handedness of molecules 
during a chemical reaction, rather than the 
other way around. The implication is that it 
could it have been electrons, rather than 
photons in starlight, that shattered life’s mirror 
in the first place by imprinting handedness 
on the molecules that first gave rise to life. 

Meierhenrich says the proposal fits with 
his own thinking. “The underlying idea is not 
too different,” he says. “In our case, they are 
photons and in this case, they are electrons 
that give the chiral information.” He adds that 
his team have “some ideas” along these lines, 
although it has yet to identify a definite source 
for asymmetric electrons in space. 

For his part, Sasselov is cautious about 
Naaman’s most recent results. But he takes 
them seriously enough to want to test the idea 
himself. “Biased electrons should introduce 
achiral selectivity in the molecules, so this 
is exactly what I’m trying to do in the lab,” 
he reveals. “I’m working with one of Ron 
Naaman’s former students and we’re using a 
very highly sensitive new technique to actually 
try this. We haven't tried it yet, soI don’t know 
what we'll find... but ifit works, it will be great.” 

Naaman thinks electron spins offer a “more 
probable mechanism” for the smashing of life’s 
symmetry than photons in starlight, and yet he 
has been reluctant to say as much in any peer- 
reviewed journal. His 2019 paper is ostensibly 
for chemists, making no explicit references to 
life. “We are really pushing things and, as you 
can imagine, we face resistance,” he says. 

It certainly looks like he is onto something. 
But Naaman is probably wise to wait for 
support. When you are a chemical physicist 
wading into biology, you don’t want to take 
everyone on single-handedly. 8 


Hayley Bennett is a science 
writer based in Bristol, UK 
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Jobs POSTDOCTORAL POSITION - Vascular smooth muscle 
and endothelial cell ion channels 


NIH-funded postdoctoral position immediately available to study 
physiological functions and pathological alterations in arterial 
smooth muscle and endothelial cell ion channels. Projects include 
studying blood pressure regulation by ion channels and regulation 
of trafficking, signaling and functions of TRP, BKca, K v and voltage- 
dependent Ca** channels, similar to studies we have recently 
published (Kidd et al. Science Signaling 2015, Leo et al. Science 
Signaling 2017, Bulley et al. eLife 2018, Hasan et al. PNAS, 
2019). Techniques in the laboratory include, RT-PCR, Western 
blotting, biotinylation, immunofluorescence, FRET, patch-clamp 
electrophysiology, calcium imaging, pressurized artery myography, 
blood pressure telemetry and conditional knockout mouse models. 
Experience with molecular biology, ion channel biochemistry, patch 
clamp electrophysiology, and cardiovascular physiology preferred. 
Required qualifications include a PhD or MD in Physiology or a 
related field. 


Send curriculum vitae and names and addresses of three references 
to Dr. Jonathan H. Jaggar, Maury Bronstein Endowed Professor 
of Physiology, Department of Physiology, University of Tennessee 
Health Science Center, 894 Union Avenue, Memphis, TN 38163, 
USA. jjaggar@uthsc.edu. _https://www.uthsc.edu/physiology/ 
faculty /jjaggar. php 


The University of Tennessee is an EEO/AA/Title VI/Title IX/Section 
504/ADA/ADEA employer. 
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mee LHE UNIVERSITY OF 


CHICAGO 


Position Title 
Research Assistant Professor in Chemistry 


Location 


Chicago, IL 


Position URL 
apply.interfolio.com/75371 


Position Description 


Applications are invited for a Research Assistant Professor appointment in the Department of Chemistry at the University of 
Chicago to work in the field of RNA modification signaling and regulation. The candidate will work on RNA modification signaling 
and regulation in cancer and other human diseases. The candidate is expected to work with postdoctoral associates and graduate 
students to characterize and elucidate signaling and regulation of various RNA modification effector proteins in normal and cancer 
cell lines as well as animal models. A focus will be on RNA m6A methylation but will also include studies of other RNA modifications. 
The term of the appointment will be for three years with the possibility of renewal. 


Experience 


A minimum of six years of related experimental experience, beyond PhD training, in cancer biology and cell biology is required. The 
candidate must have more than three-year research experience on RNA m6A methylation research and has done previous work 

on the regulation and signaling of RNA m6A writer and reader proteins. The candidate should be familiar with RNA purification, 
RNA modification quantification, RNA modification sequencing, and post-translational modifications of RNA modification effector 
proteins. Knowledge of both transcriptional regulation and post-transcriptional regulation are highly desired. The ability to work 
independently and as part of a team, and to train others is required. Good verbal and written communication skills are required. 


Qualifications 
A doctoral degree in chemistry or biology or a related field is required. 


Application Instructions 


Candidates are required to submit a cover letter, CV, and aresearch statement. Also, four reference letters are required. Apply to: 
apply.interfolio.com/75371 


Areview of applications will begin May 11, 2020, and continue until the position is filled. 


Equal Employment Opportunity Statement 


We seek a diverse pool of applicants who wish to join an academic community that places the highest value on rigorous inquiry 
and encourages diverse perspectives, experiences, groups of individuals, and ideas to inform and stimulate intellectual challenge, 
engagement, and exchange. 


The University of Chicago is an Affirmative Action/Equal Opportunity/Disabled/Veterans Employer and does not discriminate on 
the basis of race, color, religion, sex, sexual orientation, gender identity, national or ethnic origin, age, status as an individual with 
a disability, protected veteran status, genetic information, or other protected classes under the law. For additional information 
please see the University's Notice of Nondiscrimination. 


Job seekers in need of a reasonable accommodation to complete the application process should call 773-702-1032 or email 
equalopportunity@uchicago.edu with their request. 
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Sam Wong is social media 
editor at New Scientist. 
Follow him @samwong1 


Science of cooking Week 16 


Baking without eggs 


You don’t need eggs to make meringues, just an understanding 


of what they bring to the party, explains Sam Wong 


I DON’T know what it is like for 
you, but in my neighbourhood 
it has been hard to buy eggs since 
The Event, so I have been searching 
for substitutes to use in baking. 
Eggs have several important 
roles in baked foods. They bind 
ingredients, contribute moisture 
and trap bubbles, helping to create 
light textures. Vegan bakers and 
those with egg allergies have 
found a range of alternatives 
to fulfil these functions. 
Perhaps surprisingly, most of 


What you need these aren’t rich in fat and protein 
400g can of chickpeas like eggs, but consist principally 
Lemon juice of carbohydrates — specifically 
Sugar polysaccharides, which are chains 
of sugar molecules. These can link 
together to form networks, just Science of cooking online 
like the structures formed by All projects are posted at 
broken-down egg proteins. newscientist.com/cooking Email: cooking@newscientist.com 
Chia seeds and flax seeds are 
among the most common vegan 
egg substitutes. Polysaccharides A few years ago, someone same can happen with aquafaba. 
in the seed coat formagummy gel discoveredasubstitute:theliquid Alittle acid, in the form of lemon 
when mixed with water, which found in tins of beans, dubbed juice or cream of tartar, helps 
binds mixtures and traps water. aquafaba. Almost any beansseem __tostabilise them. The hydrogen 
Starchy fruits and vegetables to work, but chickpea liquid has ions in the acid stop proteins 
can also work well. Try swapping aless beany taste than others. from shedding their own 
eggs for mashed banana when During cooking, soluble hydrogens and forming strong 
making pancakes, for instance. carbohydrates and proteins sulphur-sulphur bonds. 
Egg whites havearareabilityto diffuse out of the beans. There To make aquafaba meringues, 
form stable foams—importantfor has been little research into line a baking tray with greaseproof 
making meringues, soufflés and which ones are responsible for paper. Take the liquid from a 
other airy desserts. When egg the liquid’s foaming properties, 400-gram tin of chickpeas, add 
whites are beaten, the physical but saponins may be important. a tablespoon of lemon juice 
stress makes globular proteins These sugar-derived molecules and whisk until very stiff. One 
unfold and bond together, have water-attracting and water- spoonful at a time, whisk in 
reinforcing bubblesinthe liquid. repelling parts—justlikeegg white 125 grams of sugar. Place spoonfuls 
One crucial protein, ovalbumin, is — proteins—which may collect at of meringue on the baking tray. 
Next week relatively immune to beating, but bubble walls and stabilise bubbles. Bake at 110°C for 90 minutes, then 


Dulce de leche: a supremely 
comforting sugar and 
milk confection 


when subjected to heat, it unfolds 
and coagulates, giving permanent 
stability to the cooked foam. 


Egg foams can break if the 
proteins bind together too tightly 
and squeeze out water, and the 


turn the oven off but leave the 
meringues inside until cool. Serve 
with coconut yogurt and fruit. 
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Cryptic crossword #29 Set by Sparticle 
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ACROSS 
1 IMs thus to play bridge 
between continents (7) 
5 Stuck in Vietnam, 
| redecorated (5) 
8 Performing no gig 
en route (5) 
9 University football team 
swap places for free (7) 
10A listless tone modulated 
into repeating patterns (13) 
11 Rotten present delivered (6) 
12 Pester doctors already 
in place (6) 


DOWN 
1 Bar in Game of Thrones? (5) 
2 Matching outfit adds 
something extra to 
tomorrow's outerwear (7) 
3 Policeman gets in trouble at 
the ends of the Earth (8,5) 
4& Crafty troublemaker 
sneaks in with ease (6) 
5 Reptile track starts to 
zigzag after 51 yards, 
essentially (7,6) 
6 Small marsupial takes 
setter for a lover (5) 


15 No matter, newspaper 
stories cover paint 
terribly (13) 

18 Thank you, men making 
Mexican food (7) 

19 A Caledonian necktie (5) 

20 Journeys Romewards initially 
on the fifteenth (5) 

21 Under Soviet expansion, 
Starts to get old (7) 


7 Tips from Democrat that 
includes a shock repository 
of information (4,3) 

11 Cover part of cabaret’s 
alphorn turn (7) 

13 Extremely legal request (7) 

14 Criticises some of the most 
extreme disasters (6) 

16 Shy triumvir oddly 
doffs cap (5) 

17 Sounds like my Theodore 
couldn’t have another 
mouthful (5) 


Answers and the next quick crossword next week 
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Quick quiz #47 


1 A pteronophobe 
would probably be 
no ornithophile. Why? 


2 The citric acid cycle, 

a series of chemical 
reactions through which 
aerobic organisms derive 
energy by breaking down 
carbohydrates, fats and 
proteins, alternatively often 
bears which eponym? 


3 What does Snell's 
law describe? 


& The chemical elements 
helium, tellurium, selenium 
and mercury have what 

in common? 


5 When fungi and algae 
live in happy symbiosis, 
they make what? 


Answers below 


Quick 
Crossword #55 
Answers 


ACROSS 1 Mitral, 4 Avatar, 
8 Preemie, 9 Agnosia, 

11 Dermatitis, 12 BIOS, 
13 Pilot, 14 Acid rain, 

16 Speakers, 18 Haulm, 
20 MIRV, 21 White noise, 
23 Ferrite, 24 Embolus, 
25 Lizard, 26 Enzyme 


DOWN 1 Morse, 2 Thermal, 
3 Aristotle, 5 Vagus, 6 Toolbar, 
7 Rhizobium, 10 Steamship, 
13 Popliteal, 15 Ichneumon, 
17 Alvarez, 19 Ufology, 

21 Water, 22 Soume 


Quick quiz #47 
Answers 
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Puzzle set by David Bodycombe 


#55 Ton up 


How can you divide LOO into four parts such 
that: adding 4 to the first part, subtracting 4 
from the second part, multiplying the third part 
by 4 and dividing the fourth part by 4 results in 
all parts having the same value as each other? 


Answer next week 


#54 Pyramid of possibilities 
Solution 


The 21 must be the product of 3 and 7, but in 
which order? The 350 isn’t divisible by 3, and 
its factors must include the second, third and 
fourth numbers on the bottom row, so the first 
block on the bottom must be 3 and the second 
7. The prime factors of 350 are 7,5,5 and 2. 
The second and third numbers in the third row 
multiply to make 350, and are both multiples 
of the third number on the bottom row. So the 
third number on the bottom must be the 5 (as 
there are two factors of 5 in 350) and the final 
block on the bottom is the 2. Given this, all the 
remaining blocks can be solved. 


Our crosswords are 
now solvable online 
Available at 
newscientist.com/crosswords 


The back pages Feedback 


Funny weather 


If there are any constants in this 
world, which at the time of writing 
feels like an increasingly unsafe bet, 
the status of 1 April as the year's 
least humorous day would be right 
up there among them. Every year, 
no matter how hard Feedback 
prophylactically rolls our eyes, the 
online journals of the world swell up 
with wry, tongue-in-cheek papers. 

This year, the preprint server 
known as the arXiv has been the 
worst offender. To get a feel for 
the sort of content that the arXiv 
(pronounced archive) usually hosts, 
we could do no better than inform 
you that there is an online parody 
site known as the snarXiv 
(pronounced snarkive), which posts 
such convincing technical-sounding 
gibberish that even professional 
physicists struggle to distinguish 
it from the real thing. 

Back to the arXiv. One of its April 
fools’ papers ran under the title 
“Making It Rain: How Giving Me 
Telescope Time Can Reduce 
Drought”. In it, physicist Michael 
Lund at the California Institute of 
Technology reveals that the days on 
which he was allowed to use the 
Palomar Observatory’s telescope in 
San Diego experienced higher than 
average rainfall. The pesky clouds 
involved sadly ruined his results, 
but he reckons his own personal 
misfortune could be turned to the 
common weal. If he were sent to 
conduct observations in parts of the 
world currently hit by drought, the 
inevitable rainfall would at least 
bring happiness to others. 


April thirst 


More astronomical jokiness was 
wafted across our path by the 
University of Oxford physics 
department. “A wide variety of 
orbital and physical characteristics 
are detected in the exoplanet 
population, and much work has 
been devoted to deciding which of 
these planets may be suitable for 
life. Until now, though, little work 
has been devoted to deciding 
which of the potentially habitable 
planets might actually be worth 


existing on. To this end, we 
present the Really Habitable Zone, 
defined as the region around a star 
where acceptable gins and tonic 
are likely to be abundant.” 


Rhyme time 


Feedback doesn’t normally get 
excited about upcoming collections 
of poetry, but when nominative 
determinism is involved, it’s another 
story. The slim volume in question is 
Randomly Moving Particles, due for 
publication in October. The versifier 
responsible? Former UK poet 
laureate Andrew Motion. 


Smoke alarm 


Feedback was sad to hear of 
the recent death of William 
Frankland, a pioneering allergy 
scientist who lived to be 108. 

Frankland makes an appearance 
in New Scientist’s archives, 
courtesy of this 1991 Feedback 
anecdote, describing his approach 
of not allowing smokers to return 
to his clinic until they had quit: 
“{One] asthma sufferer, it turned 
out, was smoking 60 cigarettes a 
day, but Frankland persuaded him 
to give up. Result: patient recovers, 
life is saved, another triumph for 
medical science. 

“All this happened 15 years 
ago, and might normally not even 
have rated a footnote in medical 
history. Except that Frankland is 
not so sure how successful he 
should have been. His patient was, 
at the time, the deputy chair of 
Iraq’s Revolutionary Command 
Council.” That ex-smoker is now 
better known as Iraq’s former 
president Saddam Hussein. 


Magnetic appeal 


Ordinarily, the identity of the world’s 
most famous astrophysicist might 
cause much debate. At the time of 
writing, however, the answer is 
beyond doubt. Meet international 
man of magnetism Daniel Reardon, 
a 27-year-old Melbourne researcher 
who, during self-isolation, 
managed to get four neodymium 
magnets stuck up his nose. 


Twisteddoodles for New Scientist 


Reardon was hoping to use the 
magnets to engineer a necklace 
that sounds an alarm every timea 
wearer tries to touch their face, 
which, with the ongoing pandemic, 
is a laudable goal. Having limited 
technical experience with such 
work, however, he soon ran into 
difficulties. What happened next is 
best expressed in Reardon's own 
words. “I clipped [the magnets] to 
my earlobes and then clipped them 
to my nostril and things went 
downhill pretty quickly.” 


Quantum Nazis 


One of the more reliable parts of 
internet discourse is Godwin’s law. 
Coined by US lawyer Mike Godwin 
in 1990, it states that every online 
conversation, no matter how 
sweet or well-intentioned at the 
outset, will eventually lead to 


Youre So Ven you probably think 
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someone calling someone else a 
Nazi. “Oh what a lovely sourdough 
you've posted on Instagram,” an 
interaction might begin. “What 
are you trying to do, make us feel 
bad about how unproductive we 
are in our free time? You'd like to 
control what we do all the time, 
wouldn't you, Colin -or should 
we say Adolf?” 

In yet another 1 April paper on 
the arXiv, Michalis Skotiniotis and 
Andreas Winter predict the next 
step for the law. “Anticipating the 
quantum internet,” they write, 
“we show under reasonable model 
assumptions a polynomial 
quantum speedup of Godwin’s 
law. Concretely, in quantum 
discussions, Hitler will be 
mentioned on average 
quadratically earlier.” 

Right, well, that’s something 
else to look forward to. # 


Got a story for Feedback? 

Send it to New Scientist, 25 Bedford Street, 
London WC2E gES or you can email us at 
feedback@newscientist.com 
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The back pages Almost the last word 


Level crossing 


On a hike, | walked across a narrow 
plank over a stream without 
breaking step. | then instinctively 
felt that if there had beena 
100-metre drop on either side, 

| would have wobbled badly. Why? 


Chris Daniel 

Glan Conwy, Conwy, UK 

We are adapted to keep our 
balance using visual cues, the 
balance organs of the inner ear 
and sensory feedback from our 
bodies. When standing normally, 
the body sways slightly, correcting 
itself automatically all the time. 
At an increased height and 
therefore at a greater distance 
from a ground reference point, 
body sway provides the same 
visual cues. This can then cause 
the other sensory pathways 

to become more stimulated, 
resulting in overcompensation 
and possible loss of balance. 

For most of us who have some 
degree of acrophobia - fear of 
heights — anxiety will cause the 
normally unconscious balancing 
process to become a conscious 
one, leading to tensed muscles 
and clumsy movements that 
reinforce the sense of fear and 
insecurity. These, in turn, lead 
to a greater likelihood of falling. 

For many people, some 
degree of acrophobia is a useful 
survival response to potentially 
dangerous situations, which are 
mostly avoidable. For those who 
experience it severely, help is 
available in cognitive behavioural 
therapy, exposure therapy or 
medication such as beta blockers. 


Peter Slessenger 

Reading, UK 

Visual cues help you to maintain 
balance, particularly on narrow 
paths. A100-metre drop on either 
side would remove these cues and 
make balancing more difficult. 

A recent exhibition at the Tate 
Modern in London had a corridor 
filled with a harmless white smoke 
that removed visual cues for 
balance, which made walking 
surprisingly tricky. 
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This week’s new questions 


Concrete jungle How dolarge trees in cities get enough water 
to live on when most of the area around them is paved with 
concrete and asphalt? William Aaltonen, London, UK 


Falling awake Why does falling in dreams happen? You can 
be drifting off to sleep and then the feeling that you are falling 
suddenly brings you back to reality. Do other people 
experience this? Akbar Gafurov, Tashkent, Uzbekistan 


There is also the consequence 
of falling to consider, which makes 
people nervous and hesitant. 
Grades for rock climbing routes 
account for the “exposure” of 
the climb as well as the technical 
difficulty. For example, the 
Oscar-winning film Free Solo 
features a route in Yosemite, 
California, climbed by Alex 
Honnold without a rope that 
is exceptionally exposed and 
requires difficult moves, but there 
are other routes with harder moves 
that don’t have a higher grade. 


Spencer Weart 
Hastings-on-Hudson, New York, US 
As mountaineers know, you get 
used to the teetering problem 
with enough experience and it 
goes away — or becomes a different 
problem. Hiking in the Grand 
Canyon in Arizona, I once almost 
stepped off an edge when I wasn’t 
worried enough by the 100-metre 
drop to be aware of it. Hikers with 
many years of experience have 
died this way on easy trails. 


Dave Taylor 

Bristol, UK 

Once, when walking in Hoy in 
Orkney, UK, I needed to cross a 
stream. As I stood pondering 
whether to wade across or to try 
to jump it, I suddenly, without any 
conscious intention, jumped and 
reached the other side. Perhaps 
while one part of my brain was 
weighing up the possibilities, 
another part had already done the 
physics and decided to go for it. 


Running while cycling 


Why is it that whenever I go out 
on my bike in cold weather, my 
nose starts to run? Is there an 
evolutionary advantage? 


Steve Gisselbrecht 
Boston, Massachusetts, US 
This seems to me less like an 


How do city trees get 
enough water when 
everywhere is paved? 


evolved response than a mild 
failure of an evolved system. 
The lining of your lungs has to 
be wet and very delicate to allow 
for gas exchange, but this leaves 
it exposed to airborne particles 
that can harm it. 

The entire airway is covered 
with mucus to collect particles, 
and is lined with cells that have 
tiny moving hairs, called cilia, 
to sweep the mucus towards 
the back of the nose, where it is 
shunted to the oesophagus and 
swallowed so these particles can 
be disposed of in the gut. The 
mechanism by which these 
cilia work is ineffective at low 
temperatures. The cells lining your 
nose are exposed to cold winter 
air before it has been warmed by 
passing through your airways, 
so are sometimes unable to move 
mucus as fast as it is produced. 

It can then drip from the nostrils. 

This system probably evolved 
because we had something similar 
in our history to start from: the 
first appearance of gills in our 
distant, wormlike ancestors was 
as a feeding organ, covered with 
mucus that caught potentially 
nutritious particles from water 
that washed over it. Evolution 
is the great hacker, endlessly 
repurposing whatever is to hand. 


Anthony Woodward, MD 
Portland, Oregon, US 

Ifmore mucus is produced than 
can be wafted to the throat by the 
cilia, it leaks out the front. Exercise 
increases the blood supply to the 
lining of the nose, which makes 
the cilia beat more rapidly and 
move the mucus faster. It seems 
that mucus production also 
increases, but how this happens 
isn’t clear. In such cases, the 

cilia are overwhelmed and 

so the nose drips. ! 


Want to send us a question or answer? 

Email us at lastword@newscientist.com 

Questions should be about everyday science phenomena 
Full terms and conditions at newscientist.com/lw-terms 
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Fix the Planet 


Overwhelmed by climate change? 
You're not alone 


Fortunately, there are reasons for hope in science and technology 
around the world. Sign up to our weekly climate newsletter and 
every Thursday we'll email you a dispatch about an idea, project, 
person, company or breakthrough that could speed us up on the 
road to zero emissions. 


Join New Scientist chief reporter Adam Vaughan as he brings 
you scientific reasons to be optimistic that catastrophic climate 


change isn’t inevitable. Adam 
Vaughan 


Get a weekly dose of climate optimism, 
delivered straight to your inbox. Sign up at 


newscientist.com/fix 


The back pages Q&A 


Our brains influence all aspects of our 
lives, including our sexual desires. This 
means brain injuries can have some 
surprising effects, says Amee Baird 


So, what you do? 

I’m aclinical neuropsychologist, which means 
Isee patients with known or suspected brain 
injuries or diseases and assess cognitive skills such 
as memory. My research is on how music can 
trigger memories in people with dementia. 


Why did you choose to work in this field? 

I read Oliver Sacks’s book The Man who Mistook his 
Wife for a Hat when I was 15 and found the case 
studies incredibly fascinating. 


Your book is about how our brains control our 
sex lives. Is this a specific part of the brain? 
Our brains control all aspects of our sex drives and 
lives. There isn’t just one part of the brain that 
controls sex, but among people who experience 

a change in their sex life after a brain injury, 

the frontal and temporal lobes are most 
commonly damaged. 


In what ways can people's sex lives change? 
The most common change after a brain injury is a 
decline in interest in sex. Some people who have 
had a temporal lobe removed due to epilepsy can 
experience a dramatic increase in sexual thoughts 
and behaviour. This can also occur after a brain 
injury or in response to treatments used for 
Parkinson’s disease. It can have a devastating effect 
on relationships and even lead to criminal acts. 


Can brain injuries affect feelings of love 

and affection too? 

Yes, in some cases. Barry was a patient of mine who 
hada stroke and it affected the left hemisphere of 
his brain. His wife Sue said that before his injury he 
was grumpy and only grunted at her. She was close 
to filing for divorce. After his stroke, he became 
loving and romantic, always telling her how much 
he loved her. His brain injury saved their marriage. 
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What is the most unusual case you 
encountered while researching your book? 
There is a case study of aman who had temporal 
lobe epilepsy and a fetish triggered by safety pins. 
Both disappeared with surgery to remove his left 
temporal lobe. The case is over 60 years old but it 
remains extraordinary — for the unique nature of 
the fetish and its unequivocal evidence that the 
temporal lobe is a crucial part of the “sexual neural 
network”, the parts of the brain that control our 
sex drive and behaviour. 


What are you working on right now? 
I’m finalising some papers from my dementia 
research, including one looking at cases in which 


: : : Il 
people with dementia have committed murder. O ne of my 
I’ve become increasingly interested in the issue : 
of criminal responsibility in such cases. patients F wh O 
How has your field of study changed in his wife said was 
the time you have been working in it? 
The rapid advances in neuroimaging are the g rum py and on ly 
biggest change. When I did my PhD in the early g runted ath er, 
2000s, I had to manually colour in a structure : 
called the amygdala to calculate its volume, became lovin g 
but now this can all be done automatically. : 

and romantic 
Asachild, el did you want to be when after h aving 
you grew up? 
Iknew I wanted to be a doctor of some kind. My a stro ke 


parents have an old kitchen table that I crawled 
under and practised writing my signature as 
“Dr Amee Baird” repeatedly. 


What scientific development do you 
hope to see in your lifetime? 
Acure for dementia. 


Do you have an unexpected hobby? 

I like to collect bicycles — not full size ones, 

but mini models. I have a shelf in my study that 
is full of mini bicycles from around the world. 


How useful will your skills be after the 
apocalypse? 

Not at all! I don’t think anyone would be seeking 
a neuropsychological assessment if they were 
struggling to survive. 


OK, one last thing: tell us something that will 
blow our minds... 

Sex can actually blow your mind! Having sex can 
cause a pre-existing brain aneurysm to burst. It can 
also trigger a rare condition called “transient global 
amnesia”, or sudden loss of short-term memory. # 


Amee Baird is a researcher at Macquarie University in 
Sydney, Australia. Her book Sex in the Brain is out now 
(Columbia University Press) 
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30 April 2020 6pm BST/1pm EST 


NEW ONLINE EVENT: 
WHAT WE DON'T KNOW 
ABOUT BLACK HOLES 


Chris Impey, University of Arizona 


ft, 
eading astronomer 
special and why they 


Join us for a fascinating online lecture where 
Chris Impey reveals what makes black holes : 
still haven't given up all their secrets 


Your ticket includes: 

- Link to live lecture 4 

- An opportunity to ask questions 

- Exclusive access to two additional 
lectures by world-ranking physicists 

- Bonus New Scientist content including 
printable map of the Milky Way 


Book now for just £12 (approx US$15) | 
Visit newscientist.com/events 


